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Preface 


The  purpose  of  this  study  was  to  determine  the 
feasibility  of  using  a  data  base  management  system  to  aid 
in  the  standardization  and  substitution  of  piece  parts  at 
the  AFLC  Depot,  AFSC  Product  Division,  and  DOD  contractor 
engineering  working  levels. 

An  experiment  was  performed  which  tested  the  ability  of 
the  DLA  Network  Characteristic  Search  System  to  find  screws 
and  bolts  in  the  DOD  supply  catalog,  by  using  only  the 
fastener's  physical  description.  Although  the  test  file  was 
limited  to  screws  and  bolts,  the  results  of  the  experiment 
confirm  the  effectiveness  of  using  a  data  base  management 
system  to  aid  in  the  standardization  and  substitution  of 
piece  parts  at  an  engineering  working  level. 

In  performing  the  experimentation  and  writinq  this 
thesis  I  have  had  a  great  deal  of  help  from  others.  I  am 
deeply  indebted  to  my  faculty  advisors,  Capt  Roqer  Davis  and 
Capt  Richard  Mabe,  for  their  continuing  patience  and 
assistance  in  times  of  need.  I  also  wish  to  thank  the 
numerous  people  in  ASD,  HQ  CASC,  DLSC,  and  DESC  who  were  so 
helpful  to  me  durinq  this  research  effort.  Finally,  I  wish 
to  thank  my  wife  Kathy  for  her  understanding  and  concern  on 
those  many  nights  and  weekends  when  I  was  tied  to  my  desk 
with  work.  This  research  effort  could  not  have  been 
completed  without  her  love  and  support. 


James  E.  Fiene 
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j  Abstract 

Part  selection  for  end  items  and  weapon  systems  in  the 
Department  of  Defense  (DOD)  occurs  at  AFSC  Product  Divisions, 
AFLC  Depots,  and  DOD  contractor  engineering  working  levels. 
There  is  presently  no  automated  method  available  at  the 
engineer's  working  level  to  allow  them  to  interrogate  the  DOD 
supply  catalog  by  part  description.  Without  this  ability, 
parts,  with  characteristics  that  match  those  of  a  part  needed 
for  a  specific  application,  cannot  be  selected  from  the 
catalog,  and  an  unnecessary  new  part  may  then  be  added  to  the 
catalog. 

There  are  several  newly  developed  data  base  management 
systems  which  have  the  ability  to  interrogate  the  DOD  supply 
catalog  by  part  description.  This  research  investigated  the 
feasibility  of  integrating  one  of  these  systems  at  AFSC 
Product  Divisions,  AFLC  Depots,  and  DOD  contractor  engineering 
working  levels.  An  experiment  was  conducted  with  the  DLA 
Network  prototype  Characteristic  Search  System.  The  results 
gathered  from  the  investigation  and  experiment  indicate 
integration  of  such  a  system  is  needed  and  practical. 

Therefore,  a  system,  with  the  capabilities  of  the  DLA 
Network  Characteristic  Search  System,  should  be  integrated  at 
AFSC  Product  Divisions,  AFLC  Depots,  and  DOD  contractor 
engineering  working  levels. 


THE  FEASIBILITY  OF  USING  A  DATA  BASE 
MANAGEMENT  SYSTEM  TO  AID  IN  PIECE  PART 
STANDARDIZATION  AND  SUBSTITUTION 

I .  Overview 

Introduction 

Piece  parts  such  as  bolts,  washers,  capacitors,  and 
resistors  are  the  smallest  unit  parts  which  make  up  assem¬ 
bled  sub-system  components  such  as  servo  units,  flight 
computers,  landing  gear,  generators,  etc.  The  number  of 
individually  stock  listed  piece  parts  in  the  Department  of 
Defense  (DOD)  inventory  catalog  is  well  into  the  millions. 
There  are  1.2  million  different  National  Stock  Numbers 
(NSNs)  for  fasteners  alone.  Each  NSN  represents  a  unique 
item  of  supply,  and  each  unique  item  may  have  multiple 
manufacturer's  part  numbers  with  which  that  item  was  pro¬ 
cured  at  one  time  or  another.  Each  manufacturer’s  part 
number  represents  a  different  set  of  specifications  which 
was  qualified  individually  by  the  DOD. 

There  are  several  data  base  management  systems  (DBMS), 
presently  under  development,  designed  to  aid  in  the  manage¬ 
ment  of  the  DOD  supply  catalog.  Some  of  these  systems  are 
already  in  use  by  either  the  Navy,  Air  Force,  or  the  Defense 
Loqistics  Service  Center  (DLSC).  These  DBMS  have  the 
ability  to  search  for  a  piece  part  from  the  DOD  supply  cata¬ 
log  by  part  description. 
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The  purpose  of  this  research  is  to  determine  the 
feasibility  of  using  one  of  these  DBMS  at  AFLC  Depots,  AFSC 
Product  Divisions,  and  DOD  contractor  engineering  working 
levels  to  aid  in  the  standardization  and  substitution  of 
piece  parts.  A  review  of  the  current  efforts  to  control 
piece  part  proliferation  by  the  DOD  will  be  presented  in 
order  to  help  determine  the  feasibility  of  inteqrating  one 
of  these  newly  developed  DBMS  at  the  engineer's  workinq 
level . 

Problem  Statement 

Presently,  neither  the  AFLC  Depots,  AFSC  Product 
Divisions,  nor  DOD  contractor  engineering  workinq  levels 
have  access  to  any  of  the  DBMS  which  have  the  ability  to 
search  the  DOD  supply  catalog  by  using  a  part  description. 
As  a  result,  when  enqineers  have  determined  the  physical 
characteristics  of  a  part  needed  in  a  particular  applica¬ 
tion,  there  is  no  way  to  query  the  DOD  supply  catalog  and 
determine  if  a  part,  with  those  characteristics,  is  listed. 
Without  this  ability,  a  new  specification  may  unnecessarily 
be  qualified  for  the  needed  item,  and  a  duplicate  part  may 
be  added  to  the  already  voluminous  DOD  supply  catalog. 

Experimental  Hypotheses 

If  one  of  the  newly  developed  DBMS  were  used,  then 
piece  parts,  which  match  the  parts  needed  for  the  applica- 


tion  under  consideration,  could  be  identified  and  procured 
in  lieu  of  stocklisting  a  duplicate  item. 

Justification 

A  congressional  review  of  the  cataloging,  standardiza¬ 
tion,  and  provisioning  of  spare  parts  by  the  military  supply 
system  occurred  in  1970.  At  that  time,  it  was  determined 
that  a  data  base  management  system,  with  the  ability  to 
search  for  parts  by  using  only  their  physical  description, 
needed  to  be  developed  in  order  to  keep  from  double,  and 
sometimes  triple,  stock  listing  items  of  supply.  Further¬ 
more,  it  was  recommended  that  this  system  be  used  at  aJl 
levels  of  the  development  and  provisioning  of  DOD  weapon 
systems  and  parts.  At  that  time,  however,  the  computer 
hardware  and  software  needed  to  develop  such  a  system  was 
not  available. 

Today  the  technology  is  not  only  available,  but  several 
systems  with  the  capabilities  described  are  in  limited  use. 
The  problems,  as  stated  in  the  congressional  report,  still 
exist,  and  the  need  for  the  engineer  to  use  this  type  of 
data  base  management  system  still  exists.  Therefore,  it  is 
necessary  to  integrate  this  capability  at  these  engineering 
working  levels  in  order  to  maximize  the  benefits  which  can 
be  gained  from  the  use  of  such  a  system. 


Research  Objectives 

In  order  to  determine  the  feasibility  of  using  one  of 
the  newly  developed  DBMS  at  an  engineer's  workinq  level, 
several  research  objectives  have  been  established.  First, 
determine  if  the  integration  of  such  DBMS  at  an  enqineer’s 
workinq  level  is  practical,  when  the  present  methods 
employed  to  manage  the  DOD  supply  catalog  are  considered. 

Second,  investigate  the  DBMS  available  which  have  the 
capability  to  interrogate  the  DOD  supply  catalog  by  part 
description.  The  purpose  of  this  objective  is  not  only  to 
uncover  the  various  systems  in  existence  with  this  cap¬ 
ability,  but  also  to  choose  which  of  these  systems  to  use  in 
an  experiment  conducted  as  part  of  the  fourth  research 
objective. 

Third,  compile  a  data  base  of  piece  parts,  and  tabulate 
the  physical  descriptions  for  each  of  the  piece  parts.  This 
data  base  will  be  used  as  a  test  file  in  the  experiment 
conducted  as  part  of  the  fourth  research  objective. 

Fourth,  conduct  a  test  of  one  of  the  newly  developed 
DBMS  usinq  a  test  file  containing  only  the  physical  descrip¬ 
tion  of  different  piece  parts.  The  purpose  of  this  test  will 
be  to  determine  if  these  new  systems  can  be  used  by  the 
engineer  to  match  piece  parts  already  in  the  DOD  supply 
cataloq  with  the  piece  parts  needed  in  a  particular 
application. 


Fifth,  the  results  of  the  experiment  conducted  in  the 
fourth  objective  will  be  analyzed  to  determine  the  "accuracy'1 
(reference  page  16)  of  the  system  tested. 

Sixth,  notes  taken  during  the  experiment  will  be  re¬ 
viewed  to  present  any  problems,  advantages,  or  anomalies 
which  may  effect  the  ability  to  use  one  of  these  systems  at 
the  engineer's  working  level. 

Finally,  draw  conclusions  based  on  the  research  con¬ 
ducted  about  the  feasibility  of  using  one  of  these  new  DBMS 
at  the  engineer's  working  level  to  help  in  the  standardiza¬ 
tion  and  substitution  of  the  piece  parts  listed  in  the  DOD 
supply  catalog. 

Scope  of  Research 

The  piece  parts  chosen  for  the  experimental  part  of 
this  research  were  limited  to  fasteners,  for  several 
reasons.  First,  fasteners  are  one  of  the  most  complicated 
of  all  piece  parts  to  define.  They  are  so  highly  special¬ 
ized  that  there  can  be  more  than  20  different  character¬ 
istics  which  may  have  to  be  defined  in  order  to  describe  a 
particular  fastener.  Because  of  this  highly  specialized 
nature,  1.2  million  of  the  roughly  6  million  parts  in  the 
DOD  supply  catalog  are  fasteners.  This  is  the  single  larg¬ 
est  area  where  the  physical  description  search  capability 
will  have  the  most  profound  impact. 


Second,  it  requires  a  great  amount  of  time  to  become 
familiar  with  a  Federal  Stock  Class  and  the  specifications 
which  different  manufacturers  use  to  describe  the  parts  they 
produce.  T  lerefore,  in  the  interest  of  time,  this  experiment 
was  limited  to  the  Federal  Stock  Classes  which  this  author 
was  most  familiar  with. 

Due  to  several  limitations,  the  experimental  part  of 
this  research  was  restricted  to  testing  only  one  data  base 
management  system,  even  though  several  systems  were 
reviewed.  These  limitations,  and  the  criteria  used  to 
choose  the  system  tested,  are  presented  in  Chapter  III. 


II.  Literature  Review 


Introduction 

The  DOD  has  been  actively  interested  in  controlling 
piece  part  proliferation  since  the  mid  1950s  (35:8). 

Several  DOD  directives  have  been  issued,  and  many  programs 
have  been  initiated  to  insure  the  maximum  use  of  parts 
already  in  the  DOD  supply  catalog.  This  chapter  will 
describe  these  directives  and  programs,  and  discuss  the 
development  of  the  DBMS  which  were  developed  to  aid  in  the 
management  of  the  DOD  supply  cataloq. 

Why  Control  the  DOD  Inventory 

Based  on  government  industrial  surveys,  the  use  of 
standard  piece  parts  in  new  design  saves  $500  -  $2,000  per 
part  in  documentation  cost  (35:20).  Additionally,  histor¬ 
ical  data  indicates  that  it  costs  the  government  between 
$4,500  and  $25,000  to  qualify  a  new  part  (27).  Both  of 
these  costs  may  be  avoided  by  making  maximum  use  of  parts 
already  in  the  inventory  system.  The  life  cycle  cost  of 
maintaining  a  single  item  in  the  inventory  is  estimated  at 
$165  per  year,  provided  the  item  is  kept  in  the  inventory 
for  10  years  (27).  By  multiplying  this  figures  by  the  six 
million  (22) (35:9)  piece  parts  in  the  DOD  supply  catalog, 
the  maqnitude  of  the  cost  of  maintaining  this  system  is 
estimated  to  be  nearly  one  billion  dollars  annually.  There 
is  little  doubt  that  steps  must  be  taken  to  insure  piece 


parts  are  not  double  stock  listed,  and,  that  maximum  use  is 
made  of  piece  parts  already  in  the  DOD  supply  catalog. 

Several  proqrams  have  evolved  since  the  mid-1950s,  when 
the  maanitude  of  this  problem  was  officially  realized 
(35:8).  The  purpose  of  these  programs  is  to  control  piece 
part  proliferation.  The  first  of  these  programs  is  the  Item 
Entry  Control  Program.  A  follow  on  program  is  the  Item 
Reduction  Program.  The  most  recent  program  is  the  Parts 

i 

Control  Program.  All  of  these  programs  will  be  looked  at  in 
this  chapter  in  order  to  understand  the  magnitude  of  the 
parts  proliferation  problem,  and  to  understand  how  these 
proqrams  could  benefit  from  the  integration  of  one  of  these 
newly  developed  DBMS.  The  first  of  these  proqrams  to  be 
discussed  will  be  the  Item  Entry  Control  Program. 

Present  Methods  Used  to  Control  Piece  Part  Proliferation 

Item  Entry  Control  and  Item  Reduction  Proqrams .  The 
DOD's  first  attempt  to  control  piece  parts  proliferation  was 
the  Item  Entry  Control  Proqram.  This  proqram  was  formalized 
in  the  early  1960s  (35:9-10).  It  consists  of  screening  an 
item  during  the  provisioning  cycle  to  insure  the  part  does 
not  already  exist  in  the  DOD  supply  catalog.  This  does  not 
occur,  however,  until  well  into  the  logistics  support  cycle 
of  the  acquisition  of  the  weapon  system.  Unfortunately,  by 
that  point  (15) (19)  most  of  the  additional  costs  associated 
with  addinq  a  unique  piece  part  to  the  DOD  supply  catalog 
have  already  been  incurred  (reference  page  6). 


The  present  automation  of  the  Item  Entry  Control  Pro¬ 
gram  depends  on  DOD  contractors  using  the  same  part  numbers 
when  makinq  use  of  the  same  part,  but  for  application  to  a 
different  end  item  (35:9-10).  If  the  contractor  issues  a 
new  Dart  number,  or  if  the  contractor  has  never  previously 
contracted  with  the  DOD,  the  Item  Entry  Control  Proqram  can 
do  little  to  determine  that  this  is  a  duplicate  part. 

Another  related  method  of  controlling  supply  management 
and  loqistics  support  costs  is  the  Item  Reduction  Program, 
also  initiated  to  eliminate  duplicate  piece  parts  in  the 
system  (13) (35:9).  The  Item  Reduction  Program  is  an  on 
going  proqram  where  by  parts  in  the  DOD  supply  catalog  are 
evaluated  to  determine  if  they  can  be  combined  with  a  sim¬ 
ilar  item  in  the  cataloq.  This  program  is  for  items  already 
in  the  DOD  supply  catalog  and  does  little  to  reduce  the 
costs  associated  with  introducing  a  new  piece  part  into  the 
inventory  system  (35).  If  successful,  it  eliminates  the 
additional  inventory  costs  of  listing  two  items  when  one 
would  serve  both  purposes  (11)  (12) (13) . 

Today,  the  Item  Reduction  Proqram  uses  a  data  base 
management  system  which  does  not  have  the  capability  to 
perform  a  search  for  a  part  in  the  DOD  supply  cataloq  by 
part  description.  Hence,  only  known  parts  suspected  as  being 
duplicates  can  be  evaluated  (26) (35: 10). 

Both  the  Item  Reduction  and  Item  Entry  Control  Programs 


in  the  Air  Force  are  managed  by  the  Cataloging  and  Standard¬ 
ization  Center  at  Battle  Creek,  MI.  This  organization  is 
presently  attempting  to  automate  both  of  these  tasks  with  a 
data  base  management  system  which  has  the  ability  to  query 
the  DOD  supply  catalog  by  part  description  (reference  page 
12 1 D063 ) . 

Parts  Control  Program  (PCP) .  After  the  Item  Entry 
Control  and  Item  Reduction  Programs  were  initiated,  and  the 
magnitude  of  the  piece  parts  proliferation  problem  was 
exposed,  it  was  obvious  that  parts  control  needed  to  be 
established  during  the  initial  phases  of  the  acquisition  of 
weapon  systems.  Early  versions  of  the  PCP  have  existed 
since  August  1968  (35:21-28).  In  July  of  1977,  the  PCP  was 
given  the  full  authority  that  it  now  holds  under  DOD 
Instruction  4120.19.  These  instructions  require  the  con¬ 
tractor  to  submit  a  complete  parts  list  to  the  government 
for  approval  prior  to  the  production  of  a  new  weapon  system. 
If  any  parts,  not  already  listed  in  the  DOD  supply  catalog, 
are  included  on  this  list,  the  PCP  requires  the  contractor 
to  submit  formal  justification  for  their  use.  The  PCP  will 
allow  use  of  these  piece  parts  only  if  justification  is 
verified,  and  if  no  substitute  can  be  found  in  the  DOD 
supply  catalog  (15) (19). 

The  PCP  insures  the  maximum  use  of  standard  piece  parts 
by  requiring  the  use  of  several  Military  Standard  Handbooks 
by  the  contractors.  These  particular  handbooks  provide 


10 


lists  of  preferred  piece  parts  for  use  in  new  design.  There 
are  different  handbooks  to  cover  different  classes  of  piece 
parts.  MIL-STD-1251A,  for  example,  covers  screws  and 
bolts  (17). 

Conclusions  on  Attempts  to  Control  Proliferation.  Both 
the  Item  Entry  Control  and  Item  Reduction  Proqrams  lack  the 
ability  to  interrogate  the  DOD  supply  catalog  by  part  de¬ 


scription.  These  proqrams  will  not  achieve  their  full 
potential  until  this  capability  is  acquired. 

The  effectiveness  of  the  PCP  has  been  substantial.  In 
April  of  1971,  the  first  PCP  was  initiated  at  the  Defense 
Electronic  Supply  Center  (DESC)  on  100  contracts.  Cost 
avoidance  to  the  government  and  contractors  in  the  first 
year  of  the  program  alone  was  estimated  at  553  million 
(25)05:22,29). 

There  seems  to  be  little  doubt  that  the  PCP  was  lonq 
overdue  when  it  was  finally  adopted.  The  cost  savings 
continue  to  mount  at  a  staggering  19  to  1  ratio  of  program 
savings  to  proqram  costs  (25) (26). 

There  are,  however,  still  qreater  savings  to  be  real¬ 
ized.  As  mentioned  earlier,  the  PCP  does  not  begin  its 
screening  until  the  contractor  provides  the  Government  with 
the  complete  parts  list.  While  this  action  does  occur 
before  the  weapon  system  goes  into  production,  it  does  not 
occur  until  after  the  design  of  the  weapon  system  is  nearly 
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complete.  By  this  time,  the  contractor  may  already  be 
committed  to  using  a  piece  part  which  is  not  already  in  the 
DOD  supply  catalog  ( 14 ) ( 15 ) ( 27 )  ( 35 ) . 

Many  times,  the  use  of  a  piece  part  not  already  listed 
in  the  DOD  supply  catalog  is  justified,  because  the  perform¬ 
ance  and  design  characteristic  of  a  new  weapon  system  may 
require  the  use  of  a  new  and  unique  piece  part.  Sometimes, 
however,  a  contractor  may  just  choose  to  design  a  component 
of  a  sub-system  around  a  contractor  preferred  piece  part 
which  is  not  listed  in  the  DOD  supply  catalog  (35:23).  In 
these  cases,  by  the  time  the  complete  parts  list  is  sub¬ 
mitted  to  the  POP,  it  may  not  be  feasible  to  redesign  a 
component  in  order  to  suit  a  similar  but  slightly  different 
part  which  is  listed  in  one  of  the  standard  parts  manuals 
(16) (35:17-18) . 

The  POP  is  very  successful  for  applications  where  one 
of  the  Military  Standard  handbook  standard  piece  parts  (16) 
can  be  used  with  little  modification  to  the  proposed  design. 
Unfortunately,  however,  when  a  piece  part  not  listed  in  the 
DOD  supply  catalog  is  justified,  the  POP  can  do  little  to 
help  match  this  piece  part  with  any  duplicate  piece  part 
already  in  the  DOD  supply  catalog,  but  listed  under  a  dif¬ 
ferent  part  number  (26) (33). 

It  may  take  weeks  to  manually  search  for  a  piece  part 
in  the  DOD  supply  catalog  (2) (26) (33).  This  is  because 
there  is  presently  no  automated  system  available  which  will 
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allow  the  PCP  members  to  interrogate  the  DOD  supply  catalog 
by  part  description.  Usually  the  success  of  attempts  to 
match  parts  in  the  catalog  with  a  new  part  being  proposed  by 
a  contractor  are  due  to  someone  in  the  search  loop  remember¬ 
ing  the  part  number  of  a  similar  piece  part  listed  in  the 
DOD  supply  catalog.  When  piece  parts  not  listed  in  the  DOD 
supply  catalog  are  matched  with  piece  parts  already  in  the 
catalog,  the  costs  associated  with  adding  a  new  part  to  the 
inventory  system  are  avoided  (35;  15). 

According  to  John  Harbrough,  a  senior  desiqn  engineer 
for  Boeing  Aerospace  Company  in  Seattle,  it  can  take  as 
little  as  30  minutes  to  write  up  justification  for  using  a 
piece  part  not  listed  in  the  DOD  supply  catalog  (27).  Weigh 
this  against  taking  a  week  to  manually  search  for  a  substi¬ 
tute  from  the  DOD  supply  catalog,  when  it  is  not  even  known 
if  a  substitute  exists,  and  it  is  not  hard  to  understand  why 
the  design  engineer  may  not  always  build  this  type  of  stand¬ 
ardization  into  a  design. 

Computerized  Piece  Part  Standardization/ Substitution  Systems 

The  original  intent  of  this  research  was  to  investigate 
the  feasibility  of  developing  a  data  base  management  system 
which  had  the  ability  to  interrogate  the  DOD  supply  catalog 
by  part  description.  Using  this  as  a  tool,  the  engineer 
could  easily  find  piece  parts  in  the  DOD  supply  catalog 
which  had  the  same  physical  description  as  the  part  needed 
for  a  particular  application. 


This  is  not  a  new  idea.  A  Congressional  Report  submit¬ 
ted  to  the  91st  Congress,  2nd  Session  proposed  such  a  system 
in  1970  (35:12-14).  At  that  time,  the  technology  needed  to 
develop  this  type  of  automated  system  was  not  available 
(35:12) . 

This  idea  has  been  investigated  many  times  by  many 
different  individuals  with  a  need  for  this  capability.  In 
1977,  several  engineers  at  the  Sacramento  Air  Logistics 
Center  were  tasked  with  finding  substitute  fasteners  from 
within  the  DOD  supply  catalog  for  several  older  weapons 
systems  (2).  After  a  few  weeks  of  randomly  searching  the 
desiqn  specifications  of  fasteners  in  an  attempt  to  discover 
possible  substitutes,  the  need  for  the  ability  to  interro¬ 
gate  the  DOD  supply  catalog  by  part  description  became  very 
clear  to  everyone  involved  (2).  But  again,  no  such  system 
was  available. 

In  the  process  of  conducting  research  for  this  thesis, 
three  newly  developed  DBMS  were  discovered  which  have  the 
capability  to  interrogate  the  DOD  supply  catalog  by  part 
description.  All  three  of  these  systems  are  either  managed 
or  can  be  accessed  at  the  Federal  Buildinq  in  Battle  Creek, 
MI.  It  was  at  the  Cataloging  and  Standardization  Center  (HQ 
CASC)  in  Battle  Creek  where  much  information  was  gathered 
and  hands-on  experience  was  gained  for  this  thesis. 


HQ  CASC.  William  Crawford,  Chief  of  the  Standardiza¬ 
tion  Division  for  Provisioning  Programs  at  HQ  CASC,  Drovided 
information  on  several  newly  developed  DBMS  having  the  cap¬ 
ability  to  interrogate  the  DOD  supply  catalog  by  part  de¬ 
scription.  These  systems  will  be  covered  in  detail  later  in 
this  chapter. 

These  systems  were  developed  to  help  DOD  inventory 
managers  perform  their  tasks.  However,  none  of  these 
systems  were  designed  specifically  to  be  used  at  an 
engineer's  working  level  (although,  there  has  been  a  great 
amount  of  interest  expressed  in  this  idea).  There  are 
presently  no  plans  to  use  any  of  these  new  DBMS  at  the 
engineer's  working  level  to  aid  in  piece  part  standardiza¬ 
tion  and  substitution. 

HQ  CASC  is  in  charge  of  the  Item  Entry  Control  Program 
for  the  Air  Force,  but  they  do  not  screen  piece  parts  for 
possible  substitutes  until  well  into  the  provisioning  sup¬ 
port  cycle  of  a  weapon  system's  life  cycle  (35:9).  This 
screening  occurs  well  after  the  Parts  Control  Program  has 
already  screened  these  piece  parts  once,  and  long  after  over 
70  percent  of  the  cost  incurred  with  adding  a  new  piece  part 
to  the  system  has  already  been  realized  (15) (16) (26) .  As 
stated  in  the  1970  congressional  report,  this  characteristic 
search  should  occur  up-front  at  the  design  engineer's  work¬ 
ing  level  if  these  costs  are  to  be  avoided  (35:21-28).  Mr. 
Crawford  agreed  with  this  assessment  and  added  that  as  much 


as  50  percent  of  his  work  load  would  be  eliminated  if  this 
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type  of  screening  occurred  at  the  engineer's  workinq  level 
(4). 

ASD/ENFEM.  The  idea  of  of  usinq  a  DBMS  to  aid  in  piece 
part  standardization/substitution  was  presented  to  Richard 
Stewart,  Lead  Engineer  for  Fiqht  Equipment  Division's  Meehan 
ical  Branch,  Air  Force  Aeronautical  Systems  Division  (ASD) . 
He  serves  as  focal  point  for  the  Parts  Control  Program  for 
mechanical  piece  parts  for  all  of  ASD.  As  custodian  for 
MIL-STD-1515A,  Mr.  Stewart  also  serves  as  focal  point  for 
fastener  standardization  and  substitution  for  the  entire 
DOD. 

Mr.  Stewart  stated  that  not  only  did  he  agree  such  a 
system  should  be  integrated  at  the  engineering  level,  but 
his  office  had  been  independently  trying  to  develop  such  a 
system  for  screws  and  bolts  for  over  five  years  (33).  His 
office  expressed  a  great  desire  to  see  this  type  of  a  system 
used  both  by  ASD,  and  possibly  by  contractors,  to  help  with 
the  many  substitution  searches  performed  on  a  daily  basis. 
These  searches  are  not  only  for  the  PCP,  but  for  the  qeneral 
day-to-day  requests  received  by  ASD. 

Mr.  Stewart  also  pointed  out  one  problem  with  MIL-STD- 
1515A,  which  is  used  by  contractors  taking  part  in  the  Parts 
Control  Program.  He  noted  that  not  all  configurations  of 
the  preferred  parts,  listed  in  this  handbook,  are  found  in 
the  DOD  supply  catalog.  In  many  cases,  one  of  these  non- 


stock  listed  configurations  tnay  be  chosen  in  lieu  of  a 
similar  piece  part  not  listed  in  MIL-STD-1515A,  but  in  the 
DOD  supply  catalog.  This  is  not  the  intent  of  the  PCP. 
Without  the  ability  to  interrogate  the  DOD  supply  catalog  by 
part  description,  the  PCP  can  do  little  to  avoid  this 
situation. 

It  was  agreed  that  one  of  these  DBMS  should  be  tested 
to  determine  if  they  could  be  used  at  an  engineer's  working 
level.  Mr.  Stewart’s  opinion  is  that  if  these  systems  can 
perform  searches  in  at  least  the  same  time  it  takes  to 
perform  a  manual  search,  and  if  the  results  are  70  percent 
accurate,  then  his  office  can  easily  justify  the  cost  of 
implementing  one  of  these  systems.  "Accuracy"  was  defined 
as:  if  a  match  does  exist,  then  this  search  will  result  in 
identifying  the  match.  The  present  manual  searches  are 
estimated  to  be  only  twenty  to  thirty  percent  accurate 
(2) (26) (33) . 

Newly  Developed  DBMS 

This  section  discusses  three  DBMS  which  have  the  poten¬ 
tial  for  use  in  the  experimental  part  of  this  research 
effort.  Each  of  these  systems  have  the  capability  to  query 
the  DOD  supply  cataloq  by  part  description. 

Innovative  Technology  Incorporated  ( ITI ) .  The 
Technical  Logistics  Reference  Network  (TLRN )  was  developed 
in  1973  by  ITI  under  a  contract  to  the  US  NAVY,  and  has 


resulted  in  the  cost  avoidance  of  millions  of  dollars 
( 1 )  ( 34 ) .  The  system  was  initially  designed  to  help  reduce 
procurement  and  support  costs  (34).  One  of  the  features 
designed  into  this  system  was  called  "characteristic 
search".  This  capability  allows  the  user  to  search  for 
parts  within  the  TLRN  data  base  by  entering  only  the 
defininq  characteristics  of  that  part. 

This  characteristic  search  capability  was  a  gigantic 
leap  over  the  search  capability  of  both  the  Department  of 
Defense's  Total  Item  Record  System  (TIRS)  and  Data  Item 
Description  System  (DIDS)  data  bases  (35:6).  The  DIDS  and 
TIRS  data  bases  are  component  data  bases  of  the  Defense 
Logistics  Agency's  Network.  The  DIDS  contains  all  the  known 
physical  characteristics  of  the  items  in  the  DOD  supply 
catalog;  the  TIRS  is  a  data  base  management  system  which  can 
tie  into  the  DIDS  and  retrieve  this  data.  The  TIRS  can  also 
tie  into  several  other  systems  such  as  the  D067  which  con¬ 
tains  interchangeability  information  for  the  various  parts 
in  the  DOD  supply  cataloq.  None  of  these  systems  has  the 
ability  to  perform  characteristic  searches.  In  fact,  the 
only  way  to  obtain  the  description  of  a  part  in  any  of  these 
data  bases  was  by  entering  either  a  NSN  or  by  enterinq  both 
the  part  number  and  manufacturer's  identification  code. 

This  means  the  part  must  already  be  known  before  its 
description  could  be  obtained. 


ITI  was  able  to  achieve  its  search  capability  by  devel- 
opinq  a  descriptive  code  to  describe  items  in  a  given  stock 
class,  for  each  of  the  590  (35:9)  Federal  Supply  Classes 
(34).  In  1973,  these  descriptive  codes  had  to  be  manually 
translated  and  coded  into  the  TLRN  using  the  information 
contained  in  the  TIRS  data  base.  Due  to  the  great  amount  of 
time  involved  with  this  manual  coding  process,  only  the 
stock  classes  the  Navy  considered  important  were  coded  into 
the  TLRN  data  base  (34). 

From  1975  to  1981  more  and  more  stock  classes  were 
coded  into  the  TLRN.  During  1982  and  1983,  software  was 
developed  which  allowed  the  physical  description  data  in  the 
DIDS  data  base  to  be  directly  translated  and  coded  into  the 
TLRN  data  base  (34).  ITI  rents  this  system,  to  anyone 
desiring  this  capability,  for  $2,000  per  month  (34). 

This  system  is  in  use,  in  small  numbers,  throughout  the 
DOD.  However,  none  of  these  terminals  are  being  used  at  the 
design  engineer's  working  level  as  part  of  the  Air  Force 
Item  Entry  Proqram,  Item  Reduction  Program,  or  Parts  Control 
Program  (4) (33) (34). 

The  D063 .  The  D063  computer  system  is  beinq  developed 
by  the  Standardization  Division  at  HQ  CASC  in  Battle  Creek 
MI  in  response  to  the  increasing  size  of  the  DOD  supply 
catalog  (26).  Due  to  the  size,  piece  parts  can  no  longer  be 
tracked  effectively  using  the  Form  211  tracking  system.  The 
Form  211  is  an  8x5  card  containing  an  item  description. 


wvv 


19 


There  is  one  card  for  each  of  the  nearly  six  million  stock 
listed  items  in  the  DOD  supply  catalog. 

The  D063  automated  the  Form  211  tracking  system  pre¬ 
viously  used  to  track  NSNs.  The  D063  contains  all  the  same 
information  found  on  the  Form  211.  One  of  the  main  tasks  of 
this  system  is  to  track  all  the  different  manufacturer's 
part  numbers  which  are  qualified  under  a  given  NSN.  This 
system  also  tracks  substitution  relationships  between  part 
numbers  when  these  relationships  are  discovered. 

The  catalogers  at  HQ  CASC  use  the  D063  system  to  make 
their  initial  inputs  into  the  DOD  supply  catalog.  With 
everyone  at  HQ  CASC  having  access  to  the  D063,  all  needed 
coordination  and/or  changes  can  be  performed  directly.  This 
has  resulted  in  a  considerable  reduction  in  time  and  paper 
work  (4) (36). 

Several  other  features  are  built  into  the  D063.  One  is 
the  ability  to  tie  into  both  the  TIRS  and  DIDS  data  bases. 
This  allows  for  periodic  updating  of  the  information  con¬ 
tained  in  the  D063,  DIDS  and  TIRS  data  bases. 

The  D063  has  also  been  designed  to  use  the  same  type  of 
descriptive  coding  as  the  TLRN.  This  allows  it  to  perform 
physical  description  searches  of  items  in  its  data  base.  At 
present,  though,  the  software  has  not  been  developed  allow¬ 
ing  the  D063  to  translate  NSN  descriptions  from  the  TIRS  or 
the  DIDS  data  bases  into  the  descriptive  coding  used  by  the 
D063.  Once  this  software  is  developed,  the  D063  will  be  able 


to  perform  characteristic  searches  on  the  entire  DOD  supply 
catalog. 


The  D063  is  still  in  a  transition  period  from  the  Form 
211  system.  Not  all  of  the  Form  211  information  has  been 
programmed  into  the  D063  data  base.  Programming  the  phy¬ 
sical  description  of  each  NSN  into  the  D063  does  not  occur 
until  the  Form  211  information  has  been  programmed  into  the 
data  base.  Several  of  the  smaller  Federal  Supply  Classes 
have  had  both  their  Form  211  information  and  their  physical 
descriptions  fully  programed  into  the  D063 .  Characteristic 
searches  have  been  performed  on  these  supply  classes  to 
eliminate  duplicate  NSNs.  For  electrical  wire,  a  30  percent 
reduction  in  NSN's  has  been  achieved  as  a  result  of  this 
type  of  search  using  the  D063  (26).  For  the  areas  which  have 
this  physical  description  programing  complete,  it  takes  a 
matter  of  minutes  to  find  a  piece  part  by  describing  only 
physical  characteristics  (26). 


There  are  no  plans  at  the  present  time  to  allow  remote 
access  to  the  D063  from  the  different  AFSC  Product  Divisions, 
or  by  any  DOD  contractors.  The  D063  is  presently  designed 
for  inventory  management.  The  capability  exists,  however. 


DLSC  has  realized  that  a  system  like  the  TLRN  is  extremely 
valuable  for  inventory  control,  and  has  developed  a  data 
base  management  system,  called  the  Characteristic  Search 
System  which  is  part  of  the  Defense  Logistics  Agency  (DLA) 
Network  (6). 

The  DLA  Network  System  is  operational,  but  not  all  of 
the  stock  classes  have  been  fully  programmed  into  its  data 
base  (8) (9) (10).  It  is  presently  under  qoing  a  test  pro¬ 
gram.  As  part  of  this  proqram,  several  remote  terminals 
have  been  located  throughout  the  DOD.  Anyone  currently  tied 
into  the  DLA  Network  can  use  this  system  during  the  test 
program  (9)  (29).  Currently  DLA’s  Characteristic  Search 
system  is  not  being  used  at  AFLC  Depots,  AFSC  Product 
Divisions,  or  DOD  contractor  engineering  working  levels. 
There  have  been  no  plans  made  to  implement  this  system  at 
the  engineering  working  levels  (26). 

Conclusions 

The  time  has  come  to  bring  piece  part  standardization 
and  substitution  one  step  further  by  using  one  of  the  newly 
developed  DBMS.  The  capability  of  these  systems  to  inter¬ 
rogate  the  DOD  supply  catalog  by  part  description  is  needed 
in  every  proaram  designed  to  control  piece  part  prolifera¬ 
tion.  It  is  especially  important  to  have  this  capability  at 
the  AFLC  Depot,  AFSC  Product  Division,  and  DOD  contractor 
engineering  working  levels  where  maximum  benefits  can  be 
realized. 
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None  of  the  existinq  DBMS  have  been  specifically  devel¬ 


oped  for  use  at  these  engineerinq  workinq  levels.  A  test 
should  therefore  be  conducted  to  determine  the  feasibility 
of  using  one  of  these  systems  at  the  engineering  working 
levels.  Valid  test  criteria  for  such  an  experiment  will  be: 
1)  can  these  DBMS  perform  searches  at  least  as  fast  as  the 
present  one  week  average;  and  2)  are  these  searches  at 
least  70  percent  accurate.  This  much  of  an  improvement 
seems  to  be  needed  to  justify  the  added  complexities  of 
integrating  one  of  these  systems  at  the  engineer's  working 
level  (33). 
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III.  Methodology 


OVERVIEW 

This  chapter  describes  the  methods  used  to  achieve  the 
research  objectives  presented  in  the  Chapter  I.  These 
objectives  were  designed  to  verify  the  hypothesis  also  pre¬ 
sented  in  Chapter  I.  This  hypothesis  states  that  if  one  of 
the  newly  developed  DBMS  were  used  at  AFLC  Depots,  AFSC 
Product  Divisions,  and  DOD  contractor  enaineering  working 
levels  to  interrogate  the  DOD  supply  catalog,  then  parts  in 
this  cataloa  which  match  the  parts  needed  for  the  applica¬ 
tion  under  consideration,  could  be  identified. 

Objective  One 

The  first  objective  was  to  determine  the  feasibility  of 
integrating  one  of  the  new  DBMS  at  the  engineer's  working 
level.  This  objective  was  achieved  through  a  literature 
review  and  personal  interviews.  The  intent  was  to  determine 
if  there  were  any  major  barriers  which  may  prevent  this 
integration  from  occurring.  This  review  was  conducted  with 
two  goals  in  mind. 

First  Goal.  The  first  goal  was  to  determine  if  the 
integration  of  one  of  these  new  DBMS  could  fit  into  the 
structure  of  the  present  programs  used  to  help  control  the 
size  of  the  DOD  supply  catalog.  This  was  performed  by 
reviewing  the  many  different  programs,  regulations,  and 


directives  which  were  established  to  control  piece  part 
proliferation.  A  congressional  report  submitted  to  the 
91st  Conqress,  2nd  Session  in  December  of  1970  (35)  was  used 
as  a  foundation  for  this  review. 

This  report,  titled  "Military  Supply  Systems:  Catalog¬ 
ing,  Standardization,  and  Provisioning  of  Spare  Parts", 
recommended  the  development  and  integration  of  an  automated 
system  (35:12)  equivalent  to  the  one  proposed  in  this  thesis. 
The  report  presented  a  plan  for  the  integration  of  the 
system  within  the  framework  of  the  various  programs,  regula¬ 
tions,  and  directives  in  effect  at  that  time  (35).  In  1970, 
however,  the  physical  size  and  cost  of  a  system  such  as  this 
made  its  development  impractical. 

Second  Goal.  The  second  qoal  of  this  objective  was  to 
determine  if  there  would  be  any  major  opposition  to  the  idea 
of  implementing  one  of  these  new  DBMS  by  the  individuals  who 
would  be  effected  by  this  implementation.  This  was  accom¬ 
plished  by  personal  interviews.  These  interviews  were 
limited  to  ASD,  HQ  CASC,  DLSC,  and  ITI .  There  was  not  time 
to  determine  who  the  major  players  were  in  each  of  the 
acquisition  proqrams  for  each  branch  of  the  service,  because 
each  major  system  acquisition  is  allowed  to  tailor  their  own 
program  (18) (20)  (21).  It  would  take  an  extensive  effort  to 
identify  all  of  these  individuals.  This  type  of  detailed 
survey  may  be  required,  however,  prior  to  the  implementation 
stage  of  integrating  one  of  these  newly  developed  DBMS. 


ASD  was  interviewed  because  the  author  was  very 
familiar  with  the  organization  after  having  worked  there  for 
three  years  as  an  engineer.  Key  members  at  HQ  CASC,  DLSC, 
and  ITI  were  interviewed  because  these  are  the  organizations 
which  have  developed  the  DBMS  with  the  ability  to  query  the 
DOD  supply  cataloq  by  part  description.  If  the  integration 
of  this  type  of  system  occurs  in  the  near  future,  one  of 
these  three  systems  would  have  to  be  used.  Since  these 
systems  were  not  specifically  designed  for  use  at  the 
engineer's  working  level,  these  interviews  were  necessary  to 
determine  if  any  modification  to  these  systems  would  be 
necessary  for  this  integration  to  occur. 

Results  of  Objective  One  appear  in  Chapter  II. 

Objective  Two 

The  second  objective  was  to  determine  which  of  the 
three  DBMS  would  be  used  in  the  experimental  part  of  this 
research  effort.  The  reasons  used  to  choose  or  not  choose 
each  system  will  be  presented  beginning  with  the  D063. 

HQ  CASC.  The  D063  data  base  management  system,  .located 
at  Battle  Creek  and  managed  by  HQ  CASC,  did  not  qualify  for 
the  experiment.  This  system  was  primarily  designed  to  auto¬ 
mate  the  AFLC  Form  211  method  of  cataloqinq  parts.  As  of 
February  of  this  year,  the  transition  from  Form  211  to  the 
D063  was  still  not  complete.  The  policy  at  HQ  CASC  is  that 
the  descriptive  search  capability  of  the  system  will  not  be 
programmed  until  the  transition  from  form  211  is  complete. 


Presently,  the  D063  contains  the  descriptive  coding  for  only 
a  few  hundred  items  (26).  These  items  were  coded  into  the 
system  only  to  demonstrate  the  system's  capability. 

One  of  the  reasons  the  descriptive  search  capability  of 
the  D063  was  not  automatically  added  to  the  D063,  is  that 
the  Form  211  does  not  contain  the  detailed  descriptions 
needed  to  complete  the  15  digit  descriptive  code  for  an 
item.  Space  has  been  reserved  in  the  D063  for  this  descrip¬ 
tive  code,  but  the  information  needed  to  complete  the  code 
for  a  particular  item  is  contained  in  the  TIRS  computer 
operated  by  DLSC  (34).  The  information  contained  in  the 
TIRS  computer  cannot  be  accessed  by  the  D063  until  software 
is  developed  to  interface  the  two  systems. 

As  of  June  1985,  this  software  had  not  been  funded, 
although,  this  funding  has  been  planned  (26).  Once  this 
software  is  developed,  the  D063  should  be  a  primary  candi¬ 
date  for  integration  at  the  engineer's  workinq  level.  It  is 
already  set  up  with  a  password  system  to  insure  data  base 
integrity.  Also,  remote  access  to  the  D063  has  been  incorp¬ 
orated  (26).  One  feature  the  D063  will  not  have  is  the 
capability  to  lead  someone  through  a  physical  description 
search  without  that  person  knowing  the  descriptive  code  for 
the  particular  part  needed.  This  means  either  the  engineer 
would  have  tc  learn  the  coding  translation  for  each  Federal 
Supply  Class  queried,  or  some  type  of  software  would  have  to 
be  developed  to  help  lead  the  engineer  through  the  process. 


TLRN .  The  Technical  Logistics  Reference  Network  (TLRN) 


is  operated  by  Innovative  Technology  Incorporated  (ITI)  in 
Virginia.  The  TLRN  has  been  leased  by  the  Navy  for  over  ten 
years  (34).  In  1982  and  1983  this  /stein  was  re-designed  to 
include  the  ability  to  interrogate  the  entire  DOD  supply 
catalog  by  part  description  (34).  The  system  is  very  user 
friendly,  and  uses  a  series  of  menus  and  questions  which 
prompt  the  user  for  the  needed  information.  Most  of  these 
questions  can  be  answered  by  giving  the  appropriate  physical 
description  of  the  part  being  sought.  However,  some  know¬ 
ledge  of  the  names  and  codes  used  to  cateqorize  the  DOD 
supply  catalog  into  stock  classes  is  needed  to  answer  some 
of  the  questions.  These  names  and  codes  can  be  easily 
obtained  by  referencing  the  user  manual  for  the  system  (34). 
There  are  six  of  these  TLRN  terminals  available  at  WPAFB  OH. 

However,  this  system  was  not  selected  for  experimenta¬ 
tion  for  two  reasons.  First,  the  characteristic  search 
capability  of  this  system  is  relatively  slow  when  compared 
to  other  DBMS.  The  TLRN  can  only  search  for  a  part  one 
characteristic  at  a  time.  This  means  that  if  a  search  is 
conducted  for  a  three  inch  long  machine  screw,  one  quarter 
inch  in  diameter,  with  a  slotted  head,  the  system  first 
compiles  a  list  of  all  machine  screws  three  inches  long.  It 
then  searches  this  list  for  the  ones  which  are  one  quarter 
inch  in  diameter.  Of  these  it  finally  looks  for  the  ones 
with  a  slotted  head  (34).  The  first  search  pass  on  this 
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system  can  take  as  long  as  two  or  three  hours.  It  is  not 
uncommon  for  a  complete  search  for  a  part  on  this  system  to 
take  as  long  as  five  hours.  It  seemed  very  unlikely  that 
the  experimental  part  of  this  research  could  be  completed, 
on  the  TLRN  system,  in  the  time  scheduled. 

The  second,  and  most  important,  reason  this  system  was 
not  chosen  for  this  experiment  was  that  the  Defense 
Logistics  Service  Center  requested  the  author  test  and  com¬ 
pare  the  new  characteristic  search  capability  of  the  DLA 
Network  (29).  The  capability  of  this  system,  in  terms  of 
speed,  was  claimed  to  be  much  faster  than  the  TLRN  system 
(26) (29).  If  the  DLA  Network  Characteristic  Search  System 
was  half  as  fast  as  claimed,  the  experimental  part  of  this 
research  could  easily  be  performed  in  a  timely  manner. 

DLA  Network ' s  Characteristic  Search  System.  The  DLA 
Network  Characteristic  Search  System  was  developed  by  DLSC 
at  Battle  Creek.  At  the  time  of  the  experiment,  its  data 
base  was  not  fully  programmed.  The  system  design  had  been 
completed,  but  only  half  of  the  parts  in  the  DOD  supply 
catalog  had  been  coded  into  the  data  base.  This,  however, 
did  not  cause  any  problems  in  the  experiment. 

The  data  base  used  in  the  experiment  contains  only 
fasteners  (reference  page  5),  which  fortunately  were  the 
first  stock  classes  to  be  programmed  into  the  DLA  system. 
The  largest  Federal  Stock  Classes  were  coded  first,  because 
they  gave  the  best  return  per  dollars  spent  on  the  software. 


75  percent  of  the  items  in  the  Federal  Supply  Cataloq  are 
contained  in  only  68  of  the  590  Federal  Stock  Classes 
(35:9) . 


DLSC  considers  the  DLA  Network  System  to  be  in  a 
prototype  stage  (9:2)  and  is  currently  conducting  a  test  of 
the  system.  This  test  includes  several  access  terminals  at 
the  Defense  Electrical  Supply  Center  (DESC)  in  Kettering, 

OH.  Access  to  one  of  these  terminals  was  granted  for  this 
research. 

Objective  Three 

The  third  obiective  was  to  develop  an  input  file  com¬ 
prised  of  characteristic  data  for  piece  parts.  This  file  was 
used  to  test  the  DLA  Network  Characteristic  Search  cap¬ 
ability.  This  input  file  was  limited  to  fasteners  (reference 
page  5:  "Scope  of  Research").  This  section  will  present  the 
methods  used  to  develop  this  input  file. 

The  method  consisted  of  three  steps:  1)  Choosina  the 
fastener  specification;  2)  Choosing  one  fastener  form  that 
specification;  and  3)  Tabulating  the  physical  description 
of  the  fastener  chosen.  All  three  of  these  steps  will  be 
covered  in  detail,  but  first,  an  overview  coverina  fastener 
specifications  will  be  presented. 

Fastener  Overview.  New  engineer's  are  sometimes  amazed 
at  the  highly  specialized  nature  of  fasteners.  Aircraft 
joints  can  be  so  critical,  that  the  diameter  of  fasteners 
have  to  be  within  plus  or  minus  0.0005  inches  of  the  set 
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diameter  or  else  the  joint  can  not  be  assured  of  withstand¬ 
ing  design  loads  (2) (33).  A  company  using  one  of  these 
special  fasteners  normally  will  have  to  develop  a  new  speci¬ 
fication  for  that  particular  fastener  since  machine  s  :rews 
are  not  normally  produced  to  such  close  tolerances.  This 
type  of  justification  for  special  fasteners  is  very  common 
in  not  only  the  aerospace  industry,  but  in  any  industry 
where  strength  and  weight  are  critical  factors  in  the  design 
of  a  part  ( 16 ) ( 17 ) ( 35 : 3-4) . 

The  major  reason  that  this  causes  a  problem  is  that 
there  has  never  been  a  standard  format  set  for  fastener 
specifications  (16).  Each  manufacturer  has  been  free  to 
develop  their  own  format  and  their  own  code  for  their  own 
specifications  (16) (17).  This  means  that  one  cannot  compare 
the  part  numbers  of  the  fasteners  developed  by  different 
companies  to  determine  if  the  parts  are  the  same.  Further¬ 
more,  most  specifications  describe  a  family  of  fasteners. 
Appendix  B  is  a  typical  example  of  a  fastener  specification 
developed  by  the  McDonnell  Douglas  Corporation.  If  all  the 
different  combinations  of  diameters  and  lengths  are  consi¬ 
dered,  over  500  different  bolts  are  described  by  just  this 
one  specification.  This  is  a  normal  situation  (16). 

Consider  the  task  of  taking  a  given  part  number  of  a 
machine  screw  produced  by  "Company  A",  to  determine  if  it  is 


a  duplicate  of  a  machine  screw  already  in  the  DOD  supply 
catalog.  First,  one  has  to  order  the  specification  of 
Company  A's  machine  screw.  Once  this  is  received,  the 
physical  characteristics  of  the  fastener  have  to  be  deci¬ 
phered  from  this  specification,  which  may  contain  the 
description  of  five  or  six  hundred  different  fasteners  (16). 

Without  the  ability  to  interrogate  the  DOD  supply  cata¬ 
log  by  part  description,  every  other  company's  part  numbers 
listed  in  the  same  supply  class  as  this  fastener  would  have 
to  be  screened  to  determine  if  there  was  a  duplicate  to  the 
fastener  in  question.  To  do  this,  every  specif ication  for 
every  part  number  in  the  supply  class  would  have  to  be 
ordered  and  the  part  numbers  deciphered  into  a  physical 
description.  Then  these  physical  descriptions  would  have  to 
be  compared  to  insure  that  the  two  fasteners  were  not  the 
same.  This  task  is  not  practical  when  one  considers  that 
there  are  thousands  of  items  listed  in  the  fastener  stock 
classes  (22). 

This  overview  was  provided  so  that  those  not  familiar 
with  fastener  specifications  could  better  understand  the 
decision  criteria  used  in  developing  the  data  base  to  be 
used  in  the  experimental  part  of  this  research. 

Choosing  the  Fastener  Specifications .  With  over  one 
million  fasteners  in  the  DOD  supply  cataloq  (22),  a  method 
of  selection  had  to  be  developed.  A  basic  premise  for 
selection  was  that  access  to  the  specification  of  a  fastener 


selected  was  needed  in  order  to  be  able  to  determine  its 
physical  characteristics.  Not  all  the  specifications  for  all 
fasteners  listed  in  the  DOD  catalog  are  available.  Further¬ 
more,  of  the  ones  available,  not  all  could  be  ordered  within 
the  time  frame  for  this  research.  If  a  totally  random 
selection  would  have  been  used,  it  could  have  taken  months 
to  determine  if  the  specification  for  each  of  the  fasteners 
chosen  was  available.  To  accomplish  this  research  in  the 
time  frame  available,  some  type  of  selection  process  had  to 
be  employed  by  which  only  fasteners  for  which  known  access 
to  specifications  would  be  chosen.  Yet,  at  the  same  time, 
some  degree  of  randomness  to  the  selection  process  had  to  be 
maintained  in  order  to  test  the  system  in  an  unbiased  manner 
(30:250-253) . 

The  solution  was  in  the  method  engineers  use  to  select 
a  fastener.  Most  large  aerospace  companies  publish  manuals 
to  help  their  engineers  perform  this  task.  MIL-STD-1515A 
and  MIL-STD-1251A  are  the  manuals  the  DOD  publishes  for  this 
purpose.  These  manuals  give  guidance  as  to  which  fasteners 
to  use  when  one  is  needed.  They  also  provide  the  specifica¬ 
tions  for  these  fasteners  so  the  engineer  can  match  the 
characteristics  of  the  fastener  needed  for  a  particular 
application  to  a  part  number  from  one  of  these  specifica¬ 
tions.  If  the  specifications  chosen  for  the  test  file,  used 
in  the  experiment,  were  randomly  chosen  from  these  manuals, 
then  the  population  chosen  would  be  a  random  sampling  of 


fasteners  commonly  used  at  the  engineer’s  working  level. 
Choosinq  fasteners  from  these  manuals  also  insured  immediate 
access  to  the  specifications  of  the  fasteners  chosen.  In 
addition  to  the  two  MIL-STDs  used  by  the  Air  Force,  the 
fastener  manuals  of  seven  major  aerospace  contractors  were 
also  used  in  the  selection  (5) (23)  (24) ( 31 ) (32) ( 37) ( 38) . 

For  this  experiment,  fastener  selections  from  these 
manuals  were  limited  to  bolts  and  screws  in  order  to  make 
the  selection  process  more  manageable.  Also,  the  test  file 
was  limited  to  50  fasteners  due  to  time  limitations  of  this 
experiment.  It  can  take  several  hours  to  interpret,  verify, 
and  tabulate  the  physical  description  of  a  single  fastener 
from  a  specification,  but  computer  time  granted  on  the  DLSC 
system  was  limited  to  four  days.  Estimates  indicated  there 
would  only  be  time  to  tabulate  and  test  50  fasteners. 

To  select  the  specifications  from  these  manuals,  photo¬ 
copies  were  made  of  all  screws  and  bolts  found  in  all  the 
manuals.  A  total  of  291  fastener  specifications  were  com¬ 
piled.  These  photocopies  were  then  shuffled  for  15  minutes. 

Next,  a  random  number  generator  on  a  KAYPRO  2X  computer 
was  used  to  generate  a  random  number  stream  of  100  whole 
numbers  with  values  between  1  and  300.  The  initial  seed 
number  used  to  generate  this  random  number  stream  was  22. 

The  procedure  used  to  choose  a  specification  for  the 
test  file  was  as  follows:  Starting  with  the  first  number  in 
the  random  number  stream  generated,  the  corresponding  number 


in  the  stack,  counting  down  from  the  top,  was  chosen  and 
that  specification  was  removed  from  the  stack  and  added  to 
the  test  file.  Next,  the  specification  in  the  stack,  count¬ 
ing  down  from  the  top,  which  corresponded  to  the  second 
number  in  the  random  number  stream  was  removed  from  the 
stack  and  added  to  the  test  file.  If  a  number  greater  than 
the  number  in  the  stack  of  remaining  specifications  was 
encountered,  the  number  was  skipped  and  the  next  number  in 
the  stream  was  used.  This  process  continued  until  50 
specifications  were  chosen. 

Selection  of  Fasteners .  All  that  had  been  chosen  to 
this  point  were  the  fastener  specifications.  As  noted  in 
the  fastener  overview,  each  specification  may  contain  the 
descriptions  for  four  or  five  hundred  different  fasteners, 
and  not  all  of  the  fasteners  from  a  specification  are  listed 
in  the  DOD  supply  catalog.  The  experiment  tests,  among 
other  things,  the  accuracy  of  the  system  to  find  parts  in 
the  DOD  supply  catalog  by  part  description.  This  means  only 
the  fasteners  found  in  the  supply  catalog  could  be  chosen 
from  the  specifications  selected  in  the  previous  step.  One 
one  fastener  was  chosen  from  each  specification. 

This  was  accomplished  by  interrogating  the  DOD  supply 
catalog  to  determine  which  fasteners,  from  each  specifica¬ 
tion  chosen,  had  a  National  Stock  Numbers.  This  interroga¬ 
tion  consisted  of  using  a  micro-fiche  copy  of  the  Master 
Cross  Reference  List  (MCRL)  (7).  The  MCRL-1  lists  every  NSN 
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in  the  DOD  supply  catalog  by  part  number  and  manufacturer's 
code.  If  there  was  only  one  fastener  listed  for  that 
specification,  then  it  was  chosen.  If  there  was  more  than 
one  listed,  a  random  number  between  zero  and  99  (zero  was 
used  as  a  one  hundred)  was  generated  by  a  TI-55  calculator. 
The  number  generated  was  counted  down  the  list,  and  the 
corresponding  dash  number  was  chosen.  If  the  number 
generated  was  greater  than  the  number  of  fasteners  listed 
under  that  specification,  another  number  was  generated  until 
an  appropriate  number  was  generated.  The  corresponding 
fastener  for  that  specification  was  then  chosen.  This 
process  continued  until  one  fastener  was  identified  from 
each  specification. 

There  were  two  cases  where  the  specification  chosen  did 
not  have  at  least  one  dash  number  listed  in  the  DOD  supply 
catalog,  and  there  were  seven  cases  where  the  part  number 
listed  in  the  DOD  supply  catalog  was  not  detailed  enough  to 
determine  which  fastener  on  the  specification  was  indicated 
by  that  part  number.  In  these  cases,  new  specifications 
were  selected  using  the  same  random  number  stream  generated 
an  the  KAYPRO  2X,  and  the  remaining  stack  of  specifications 
from  the  previous  step.  The  appropriate  dash  number  was 
then  determined  for  these  new  specifications  by  using  the 
same  selection  process  as  used  for  the  other  fasteners. 
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Tabulating  the  Characteristics .  After  the  appropriate 
dash  numbers  were  defined  for  each  specification,  each 
specification  had  to  be  deciphered  to  determine  the  char¬ 
acteristics  for  that  fastener.  The  characteristics  and  the 
NSN  for  each  part  were  then  tabulated  (reference  Appendix  B). 
The  DLSC  system  uses  manual  input  from  a  terminal  keyboard 
for  characteristics  searches.  Therefore,  no  further  refine¬ 
ment  of  the  tabulated  characteristics  was  needed.  This 
completed  all  three  steps  of  this  objective.  The  experiment 
could  now  be  conducted. 


Objective  Four 

The  fourth  objective  was  to  conduct  an  experiment 
desiqned  to  determine  how  accurately  the  newly  developed 
DBMS  could  interrogate  the  DOD  supply  catalog  by  part  des¬ 
cription.  This  experiment  was  conducted  using  the  DLA 
Network  Characteristic  Search  System,  and  the  test  file 
compiled  in  the  previous  objective. 

"Accuracy",  as  defined  previously,  was  the  ability  to 
find  a  part  from  the  DOD  supply  catalog  provided  the  part 
does  indeed  exist.  To  insure  the  experiment  tested  the 
accuracy  of  the  DLA  system,  only  fasteners  listed  in  the  DOD 
supply  catalog  were  used  in  the  test  file.  To  insure  the 
experiment  was  testing  the  ability  to  interrogate  by  part 


description,  only  the  characteristics  of  the  fasteners  in 
the  test  file  were  used  to  help  the  DLA  Network  System  find 
the  NSNs  of  these  parts. 

The  procedure  used  in  the  experiment  is  outlined  in  the 
DLA  Network  Characteristic  Search  On-Line  Prototype  Users 
Guide  (6).  A  copy  of  this  users  guide  has  been  included  in 
Appendix  C.  As  suggested  by  this  guide,  only  a  few  of  the 
questions  prompted  by  this  system  could  be  answered  on  the 
first  search  for  a  fastener.  This  was  to  insure  that  the 
proper  stock  class  was  being  interrogated.  In  the  case  of 
fasteners,  the  difference  between  a  machine  screw  and  a 
close  tolerance  screw  may  be  so  slight  that  two  different 
catalogers  may  classify  the  same  fastener  in  different  stock 
classes.  In  a  non-experimental  situation,  the  user  would 
generally  check  all  related  stock  classes  when  searching  for 
a  fastener  (4) ( 28) ( 29 ) ( 38) . 

In  this  experiment, if  no  fasteners  were  found  to  match 
the  characteristics  given  in  the  first  very  general  search, 
it  was  assumed  that  the  fastener  being  sought  had  been 
placed  in  a  different  stock  class  and  the  search  was  started 
over  in  one  of  the  similar  stock  classes.  For  example,  if 
no  matches  were  found  in  the  machine  screw  stock  class,  the 
close  tolerance  screw  stock  class  was  interrogated.  If  no 
match  were  found  there,  the  shoulder  screw  stock  class  was 
interrogated.  In  no  case  were  more  than  three  different 
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stock  classes  interrogated  before  one  or  more  matches  were 
found. 

For  this  experiment,  if  a  stock  class  was  interrogated 
and  one  or  more  matches  were  found,  and  if  the  matches  did 
not  include  the  fastener  being  sought,  then  other  closely 
related  stock  classes  were  also  interrogated  to  see  if  the 
fastener  beinq  sought  could  be  matched. 

If  more  than  one  fastener  was  matched  in  the  first 
search  of  a  stock  class,  and  if  the  fastener  being  sought 
was  among  these  fasteners,  then  additional  defining  char¬ 
acteristics  were  added  one  at  a  time  to  the  search  criteria 
until  either  the  part  being  sought  was  the  only  remaining 
fastener  or  until  the  search  resulted  in  no  matches  being 
found.  The  latter  case  may  occur  when  not  all  information 
in  the  DLA  data  base  for  a  given  fastener  is  accurate,  or 
when  the  data  for  a  given  fastener  was  not  fully  programmed 
and  the  characteristic  being  added  was  missing  in  the  data 
base.  When  information  was  missing,  the  DLA  system  assumed 
the  data  did  not  match.  In  a  real  non-experimental  search 
for  a  fastener,  the  search  is  normally  ended  when  10  to  20 
candidate  fasteners  have  been  located  (2) (3) (4) (27) (33) . 

One  reason  for  this  is  that  fastener  specifications  are  so 
complicated  to  decipher,  it  is  accepted  engineering 
practice  not  to  authorize  the  use  of  a  fastener  until  the 
specification  has  been  personally  interpreted  (2) (16) (33). 


Notes  were  taken  during  the  experiment  when  any  notable 
user-to-system  interface  problems  or  benefits  were  dis¬ 
covered.  These  notes  were  taken  to  help  evaluate  the 
usability  of  the  system  and  will  be  discussed  when  the 
results  of  this  experiment  are  presented  in  Chapter  IV. 
Objective  Five 

The  fifth  objective  was  accomplished  by  hyDothesis 
testing  (30:311).  In  this  test,  the  null  hypothesis  (Ho) 
was  that  the  DLA  system  was  70  percent  accurate,  and  the 
alternative  hypothesis  (Ha)  was  that  the  accuracy  of  the  DLA 
system  was  greater  than  70  percent  accurate.  The  prob¬ 
ability  of  rejecting  the  null  hypothesis,  if  it  were  true, 
was  limited  to  five  percent.  This  can  be  seen: 


Ho:  P  *  0.70 

Ha:  P  >  0.70 

•<  =  .05 


where 

Ho  =  null  hypothesis 
Ha  =  alternative  hypothesis 
P  =  true  accuracy  of  system 

c*  =  probability  of  rejecting  Ho,  provided  it  is  true 


The  test  of  the  hypothesis  was  accomplished  in  four 
steps.  The  first  step  was  to  determine  how  many  times,  out 
of  50,  the  DLA  System's  search  for  a  fastener  resulted  in  a 
match  based  one  the  physical  description  given  as  search 
criteria.  This  value  was  divided  by  50  to  determine  the 
mean  of  the  sampling  distribution  (30:311). 


The  second  step  was  to  determine  the  estimated  variance 
of  the  accuracy  of  the  system  (30:311).  Equation  (1)  was  be 
used  for  this: 


1/2 

(T  =  [  C  P  (  1  -  P  )  ]  /  n  ]  (1) 

where 

(T  =  variance 

p  =  0.70  (hypothesized  accuracy  of  the  DLA  system) 
n  =  50  (number  in  sample) 


The  third  step  consisted  of  calculating  the  test 
statistic  (30:311).  This  was  calculated  usinq  equation  (2): 

A 

P  -  P 

(T  (2) 


where 

z  =  test  statistic 

£  =  mean  accuracy  determined  by  sampling  distribution 
(reference  step  one) 


The  last  step  was  to  determine  the  rejection  region  for 
this  test  (30:311).  This  rejection  region  is  based  on  a 
confidence  level  of  95  percent.  This  will  insure  that  the 
probability  of  rejecting  the  null  hypothesis  is  limited  to 
five  percent  (30:311,886).  If  the  test  statistic  falls 
within  the  rejection  region,  the  null  hypothesis  will  be 
rejected  and  the  alternative  hypothesis  will  be  accepted. 
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For  this  comparison,  the  rejection  region  is  shown  by 
equation  (3): 

z  >  1.645  (3) 


Objective  Six 


The  sixth  objective  was  to  analyze  the  notes  taken 
while  conducting  the  experiment.  These  notes  were  taken  to 
help  determine  the  usability  of  the  system  at  the  engineer's 
workinq  level.  Any  noted  problems,  advantages,  or  anomalies, 
which  may  have  an  effect  on  the  ability  to  use  one  of  the 
new  DBMS  at  an  engineer's  workinq  level,  will  be  presented. 


Summary 

This  chapter  has  described  the  methodoloqy  used  to 
achieve  the  objectives  of  this  research  effort.  These 
methods  consisted  of:  a  literature  reviews  to  achieve  Objec¬ 
tives  One  and  Two;  data  selection  and  tabulation  to  achieve 
Objective  Three;  an  experiment  to  achieve  Objective  Four;  a 
test  of  hypothesis  using  the  data  collected  from  conductinq 
this  experiment  to  achieve  Objective  Five;  and  a  review  of 
the  notes  taken  during  the  experiment  to  achieve  Objective 
Six.  The  next  chapter  will  present  the  findings  and 
analysis  from  these  objectives. 


IV.  Findings  and  Analysis 

Introduction 

This  chapter  will  present  the  findings  uncovered  by  the 
literature  review  performed  to  achieve  Objectives  One  and 
Two,  and  the  analysis  and  findings  of  Objectives  Five  and 
Six.  Objectives  Three  and  Four  were  used  as  milestones  and 
had  no  findings  or  analysis  to  discuss  in  this  chapter. 


Objective  One 

The  first  objective  of  this  research  was  to  determine 
the  feasibility  of  integrating  one  of  the  newly  developed 
DBMS  at  the  engineer's  working  level.  This  objective  was 
divided  into  two  goals.  The  first  goal  was  to  determine  if 
the  integration,  of  one  of  the  newly  developed  DBMS,  is 
practical  when  the  present  methods  used  to  manage  the  DOD 
supply  catalog  are  considered.  The  second  qoal  of  this 
objective  was  to  determine  if  there  would  be  any  major 
opposition  to  the  idea  of  implementing  one  of  these  new  DBMS 
at  the  engineer's  working  level. 

Results.  A  House  of  Representatives  report  on  the 
Military  Supply  Svstem,  presented  to  the  Congress  of  the 
United  States  in  1970,  outlined  the  methods  used  to  control 
the  DOD  supply  catalog  (35).  Furthermore,  this  report 
proposed  the  development  and  integration  of  a  data  base 
management  system  with  the  ability  to  interrogate  the  DOD 


supply  cataloq  by  part  description  (35:12).  In  1970  the 
technology  was  not  available  to  develop  a  system  with  this 
ability. 

Today,  nearly  sixteen  years  after  House  Report  No.  91- 
1718  was  submitted,  several  systems  with  this  capability 
have  been  developed.  A  review  of  the  present  methods  used 
to  control  the  DOD  supply  catalog  was  conducted.  This 
review  was  conducted  to  determine  if  any  significant  changes 
had  occurred  to  the  programs  described  in  House  Report 
No. 91-1718,  and  if  the  integration  of  one  of  these  new  DBMS 
was  still  justified.  The  significant  factors  discovered  by 

i 

this  literature  review  are  presented  in  Chapter  II. 

The  literature  review  clearly  shows  that  the  integra¬ 
tion  of  a  data  base  management  system  with  the  ability  to 
interrogate  the  DOD  supply  catalog  by  part  description  is 
still  needed  at  all  levels  of  the  Parts  Control,  Item 
Reduction,  and  Item  Entry  Control  Programs.  Furthermore, 
two  of  the  new  DBMS  with  this  ability  have  been  developed  by 
the  DOD  to  help  in  the  management  of  the  supply  catalog. 

The  third  system  was  developed  by  Innovative  Technology 
Incorporated  (ITI)  and  is  also  used  by  the  DOD  to  help 
manage  the  supply  catalog. 

This  literature  review  determined  that  although  these 
systems  are  being  used  by  some  of  the  organizations  involved 
in  the  Parts  Control,  Item  Reduction,  and  Item  Entry 
Programs,  none  of  the  systems  with  the  this  capability  are 


being  used  at  AFLC  Depots,  AFSC  Product  Divisions,  or  DOD 
contractor  engineering  working  levels.  Interviews  with 
several  of  these  organizations  indicate  that  this  type  of 
integration  is  needed,  welcomed,  and,  in  the  opinion  of  the 
individuals  interviewed,  long  over-due.  No  opposition  to 
the  idea  of  integrating  one  of  these  new  DBMS  at  the 
engineer's  working  level  was  discovered. 

Objective  Two 

Objective  two  was  to  perform  a  review  of  the  data  base 
management  systems  having  the  ability  to  interrogate  the  DOD 
supply  catalog  by  part  description.  This  review  was  per¬ 
formed  to  discover  how  many  systems  had  this  capability,  and 
to  choose  which  of  these  systems  to  use  in  the  experiment 
conducted  for  Objective  Four. 

Results .  The  major  findings  from  this  review  can  be 
found  in  Chapter  II.  There  were  three  systems  discovered  to 
have  this  capability.  The  Technical  Logistics  Reference 
Network  developed,  owned,  and  operated  by  Innovative 
Technology  Incorporated  is  the  only  one  of  these  system 
which  has  the  ability  to  interrogate  the  entire  DOD  supply 
cataloq.  This  system  rents  for  $2000  per  month.  However, 
this  system  was  determined  to  slow  to  complete  an  experiment 
in  the  time  frame  allotted. 


The  second  system  discovered  to  have  this  capability 
was  the  D063  at  HQ  CASC  in  Battle  Creek,  MI.  This  system 
has  the  capability  to  interrogate  the  DOD  supply  catalog  by 
part  description,  but  the  data  base  needed  to  perform  these 
searches  has  not  yet  been  programmed. 

The  last  system  discovered  to  have  this  capability  was 
the  DLA  Network  Characteristic  Search  System.  This  system 
is  managed  by  DLSC  at  Battle  Creek,  MI.  This  system  is 
currently  in  a  prototype  stage  and  can  interrogate  only  75 
percent  of  the  DOD  supply  catalog.  However,  this  system  was 
chosen  because  the  Federal  Stock  Classes  used  in  this  experi 
ment  were  among  the  ones  this  system  could  interrogate  and 
because  this  system  was  estimated  to  be  the  only  system  which 
could  complete  the  experiment  in  the  scheduled  time  frame. 

Objective  Three 

Objective  Three  was  to  select  and  tabulate  the  data 
base  used  as  a  test  file  in  the  experiment  conducted  in 
Objective  Four.  There  were  no  findings  or  analysis 
associated  with  this  objective.  Completion  of  this 
objective  was  used  as  a  milestone  to  help  determine  if  the 
research  was  continuing  on  schedule.  This  objective  had  to 
be  completed  before  the  experiment  in  Objective  Four  could 
take  place. 


Objective  Four 


Objective  Four  was  to  conduct  a  test  of  one  of  the  DBMS 
to  determine  if  one  of  these  systems  could  be  used  at  the 
engineer's  working  level.  The  analysis  and  findings  from 
this  experiment  were  broken  out  into  Objectives  Five  and 
Six.  There  were  no  findings  and  analysis  associated  with 
achieving  Objective  Four.  This  objective  was  used  as  a 
milestone,  as  was  Objective  Three,  to  indicate  whether  or 
not  the  research  was  being  conducted  on  schedule. 

Objective  Five 

The  fifth  objective  was  to  perform  a  hypothesis  test  to 
determine  if  the  DLA  Network  System  is  at  least  70  percent 
"accurate".  Accuracy  was  defined  a**  the  ability  of  one  of 
these  systems  to  find  a  part  in  the  DOD  supply  catalog  by 
using  only  the  part's  descriptive  characteristics,  provided 
the  part  does  exist  in  the  catalog.  The  method  used  to  per¬ 
form  this  test  of  hypothesis  is  presented  in  Chapter  III. 

Results.  Appendix  B  is  the  tabulated  description  of 
the  fasteners  used  as  the  test  file  for  the  experiment 
conducted.  This  list  was  also  used  to  take  notes  and  record 
the  results  of  each  search.  The  characteristics  circled  for 
each  of  the  fasteners  are  the  characteristics  which  were 
given  to  the  DLA  Network  System  to  perform  searches. 

The  column  labeled  "MATCH?  PLUS  X?"  is  where  the  results  of 
the  search  were  marked.  For  the  question  "MATCH?"  either  a 
"yes"  or  a  "no"  was  entered  depending  on  whether  or  not  the 
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DLA  system  was  successful  in  finding  the  fastener  by  using 


the  circled  characteristics .  The  question  "PLUS  X?"  refers 


to  the  number  of  additional  fasteners  determined  by  the 


system  to  also  match  the  characteristics  circled. 


The  definition  of  accuracy  only  specifies  that  the 


system  must  find  the  fastener  in  question.  The  accuracy  of 


the  system  is  not  effected  by  the  system  finding  additional 


fasteners  which  match  these  characteristics.  The  additional 


fasteners  found  by  the  system  will  be  discussed  under 


Objective  Six. 


Out  of  the  fifty  fasteners  in  the  test  file,  the  DLA 


Network's  system  was  successful  in  locating  45  of  the 


fasteners  (reference  Appendix  B).  Based  on  these  numbers. 


the  sample  mean  accuracy  is: 


p  =  45  /  50  =  0.90 


The  hypothesized  accuracy  of  the  system  being  tested  is; 


p  =  0.70 


Assuming  the  true  accuracy  of  the  system  is  only  70 


percent,  the  variance  expected  from  the  experiment  should 


0"  =  C  C  0.70  (  1  -  0.70  )  ]  /  50  ] 


=  0.0648 


Hence,  the  test  statistic  for  this  experiment  is: 

0.90  -  0.70 

z  =  -  =  3.086 

0.065 

The  reiection  region  for  this  test  of  hypothesis  is: 

z  >  1.645 

The  test  statistic  clearly  falls  into  the  reiection 
region.  Therefore,  the  results  of  the  hypothesis  test  indi¬ 
cate  the  experiment  conducted  provides  data  to  support  the 
alternative  hypothesis,  that  the  accuracy  of  the  system 
tested  is  greater  than  70  percent.  T^e  95  percent  level  of 
confidence  used  in  this  test  of  hypothesis  insures  that 
there  is  less  than  a  5  percent  chance  that  the  null  hypo¬ 
thesis  was  incorrectly  rejected. 

To  be  truly  accurate,  the  test  should  be  repeated 
several  more  times.  However,  there  was  only  time  in  this 
research  to  find  the  50  stock  numbers  in  the  data  base. 

Objective  Six 

Obiective  Six  was  to  analyze  the  notes  taken  durinq  the 
experiment  to  help  determine  the  usability  of  the  system  at 
the  engineer's  working  level.  The  problems,  advantages,  and 
quirks  of  the  system  tested  are  presented  under  this 
objective. 

Results.  One  problem  noted  during  the  experiment  was 
that  not  all  the  characteristics  found  in  the  DOD  supply 


catalog  matched  the  characteristics  tabulated  in  the  test 
file.  In  most  cases,  this  did  not  effect  the  ability  of  the 
system  to  find  the  fastener  being  sought.  Most  of  the 
discrepancies  were  for  characteristics  not  given  directly  on 
the  fastener's  specification.  An  example  of  this  would  be 
thread  lenqth,  where  the  fastener* 6  total  length  and  the 
length  of  the  unthreaded  portion  of  the  fastener  were  given. 
To  determine  the  thread  length,  the  the  length  of  the  un¬ 
threaded  portion  of  the  fastener  had  to  be  subtracted  from 
the  fastener's  total  length.  The  discrepancies  in  these 
cases  tended  to  be  very  small,  one  or  two  hundreds  of  an 
inch,  and  seemed  to  depend  on  the  tolerances  used  in  making 
the  calculations. 

The  main  reason  this  did  not  have  a  large  effect  on  the 
results  of  this  experiment  was  due  to  the  manner  in  which 
the  searches  were  performed.  As  stated  in  Chapter  III,  the 
method  used  to  perform  a  search  was  to  use  only  the  most 
basic  defininq  characteristics  on  the  initial  search  for  a 
fastener.  Only  after  this  search  was  successful  would 
further  defining  characteristics  be  added  to  the  search 
criteria.  These  would  be  added  one  at  time,  and  only  if 
they  were  needed  to  try  to  eliminate  any  additional 
fasteners  matched.  In  every  case,  the  basic  defining  char¬ 
acteristics  used  on  the  initial  search  were  limited  to 


characteristics  given  directly  on  the  specifications.  In 
the  majority  of  the  cases,  when  the  additional  character¬ 
istics  were  added  to  the  search  criteria,  these  were  also 
limited  to  characteristics  given  directly  by  the  fastener 
specification. 

Usinq  exact  dimensions  had  positive  and  negative 
effects  on  the  experiment.  Because  there  is  a  very  low 
probability  that  two  different  fasteners  will  have  all 
defining  characteristics  exactly  the  same,  to  three  decimal 
places,  no  more  than  seven  characteristics  were  ever  used  to 
reduce  the  number  of  fasteners  matched  by  the  system  to  only 
the  fastener  being  sought.  On  the  other  hand,  when  dimen¬ 
sions  not  given  directly  on  the  fastener's  specification 
were  used  as  search  criteria,  a  discrepancy  of  one  one 
hundredth  of  an  inch  would  result  in  finding  no  match. 

In  21  cases,  the  additional  fasteners  matched  by  the 
system  could  not  be  eliminated  without  also  eliminating  the 
fastener  being  sought.  In  14  of  these  21  cases  the 
additional  characteristics  needed  to  further  define  the 
fastener  were  characteristics  not  given  directly  on  the 
fastener's  specifications.  Examination  of  the  DOD  supply 
catalog  data  base  revealed  discrepancies  between  these 
dimensions  in  the  catalog  and  the  dimensions  calculated  for 
the  test  file.  In  none  of  these  case  were  the  discrepancies 
greater  than  0.003  inches. 


In  1  of  the  21  cases  where  the  additional  matches  could 


not  be  eliminated  without  eliminating  the  fastener  sought,  a 
review  of  the  data  in  the  DOD  supply  catalog  resulted  in 
finding  a  very  large  error  in  the  fastener's  diameter. 

There  was  no  explanation  for  this  error.  This  fastener's 
diameter  was  given  directly  on  the  fastener  specification. 
The  the  DOD  supply  catalog  was  in  error  by  over  0.250 
inches . 

In  the  remaining  six  cases  where  the  additional 
fasteners  matched  could  not  be  eliminated  without  elimina¬ 
ting  the  fastener  sought,  it  was  found  that  the  data  in  the 
DOD  supply  catalog  for  the  fastener  sought  was  not  complete. 
There  was  missing  data.  The  logic  of  the  search  performed 
by  the  DLA  Network  System  is  such  that  when  a  characteristic 
being  matched  is  not  specified  by  the  DOD  supply  catalog, 
the  system  assumes  the  data  does  not  match.  This  was  also 
the  case  in  three  of  the  five  cases  where  the  fastener 
sought  was  not  matched  at  all. 

In  the  remaining  two  cases,  out  of  the  five  cases  where 
the  fastener  sought  was  not  matched  at  all,  a  review  of  the 
DOD  Supply  Catalog  revealed  no  record  in  the  DLA  Network 
Characteristic  Search  System  for  that  fastener.  There  are 
two  possible  explanations  for  this.  One  is  that  this  system 
is  still  in  the  prototype  staqe  and  not  all  of  the  Item  Name 
qroups  can  be  interrogated  by  the  system.  These  fasteners 
may  have  been  listed  under  one  of  the  smaller  Item  Name 


groups  which  can  not,  at  this  time,  be  interrogated  by  this 
prototype  system.  The  second  possible  reason  is  that  unused 
items  are  eliminated  from  the  DOD  supply  catalog  on  a  con¬ 
tinuous  basis.  The  fasteners  in  question  may  have  been 
deleted  from  the  system  in  the  time  between  when  the  test 
file  was  created  and  the  experiment  was  performed.  Neither 
of  these  possible  reasons  were  verified. 

One  of  the  anomalies  of  the  system  is  that  the  Item 
Name,  fastener  head  style,  and  fastener  drive  style,  if 
applicable,  are  described  by  code  numbers.  This  did  not 
pose  a  problem.  For  this  experiment,  a  list  of  these  codes 
was  borrowed  from  one  of  the  system  users  at  the  Defense 
Electronic  Supply  Center  where  the  experiment  was  conducted. 
After  searching  for  only  ten  fasteners,  the  codes  needed 
were  committed  to  memory  and  the  list  was  not  used  for  the 
remaining  fasteners. 

Another  anomaly  of  the  system  was  the  manner  the  system 
accepts  the  characteristics  for  a  search.  The  system  would 
ask  a  maximum  ten  questions.  Each  question  represented  one 
characteristic  needed  to  define  the  item  being  sought.  It 
may  take  20,  or  more,  different  characteristics  to  fully 
define  a  fastener.  Furthermore,  the  ten  characteristics 
requested  were  not  the  same  for  each  Item  Name  cateqory. 

This  means  that  who  ever  developed  the  software  for  the 
characteristic  search  of  each  Item  Name  category  had  to 


decide  which  ten  characteristics  to  use  to  best  interrogate 
that  Item  Name  category.  This  did  not  cause  any  problem  for 
this  experiment.  Although  up  to  ten  characteristics  could 
have  been  defined,  in  no  case  were  more  than  seven  used  in 
any  of  the  searches  performed  in  this  experiment. 

A  major  finding  of  the  experiment  is  the  length  of  time 
required  to  search  for  a  part  in  the  DOD  supply  catalog  by 
part  description.  As  described  in  Chapter  II,  it  normally 
averages  a  week  to  manually  search  for  a  fastener  in  the  DOD 
supply  catalog  when  only  the  characteristics  of  the  fastener 
are  known.  Using  the  DLA  Network  Characteristic  Search 
capability,  all  50  fastener  searches  were  conducted  in  a  4 
day  time  period.  Much  of  this  time  was  devoted  to  becoming 

familiar  with  the  system.  The  last  35  fastener  searches 

were  conducted  on  the  final  day  of  the  experiment.  It  took 

only  5.5  hours  to  conduct  these  35  searches,  or  an  average 

of  9.5  minutes  per  search. 

A  big  advantage  discovered  while  usinq  the  DLA  Network 
Characteristic  Search  System,  is  that  it  is  part  of  the  DLA 
Network.  Once  a  national  stock  number  was  identified  by  the 
system,  the  DLA  Network  could  be  used  to  access  the  other 
systems  in  the  network  which  contained  additional  informa¬ 
tion  on  the  National  Stock  Number  in  question.  This  is  an 
important  time  saver  when  a  decision  to  use  a  part  is  also 
based  on  how  many  of  the  parts  are  there  in  stock,  who 


manufactures  the  part,  are  there  other  authorized  substitu¬ 
tions  for  the  part,  or  who  has  manaqement  responsibility  for 
the  part. 

Summary 

This  chapter  has  presented  the  results  of  the  litera¬ 
ture  review  conducted  to  achieve  the  first  two  objective  of 
this  research.  It  was  shown  that  the  integration  of  a  data 
base  management  system,  with  the  ability  to  interrogate  the 
DOD  supply  catalog,  is  needed  at  all  levels  of  the  Parts 
Control,  Item  Reduction,  and  Item  Entry  Control  Programs. 

The  literature  review  also  indicated  that  the  idea  of  inte- 
qratinq  one  of  these  systems  at  the  engineer's  working  level 
would  be  accepted  with  no  major  opposition. 

The  hypothesis  test  used  to  achieve  Objective  Five 
shows  that  the  experiment  conducted  provides  evidence  to 
support  the  conclusion  that  the  DLA  Network  System  is  more 
than  70  percent  accurate. 

Finally,  this  chapter  reported  results  of  Objective  Six 
by  analyzing  the  notes  taken  during  the  experiment.  The 
findings  from  these  notes  indicate  there  are  errors  in  the 
DOD  supply  catalog's  characteristics  data  base  for 
fasteners.  An  explanation  was  given  as  to  why  these  errors 
did  not  have  a  qreater  impact  on  the  outcome  of  this  experi¬ 
ment.  Also,  it  was  discovered  that  the  Item  Name,  fastener 
head  style,  and  fastener  drive  style  codes  had  to  be  known 
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before  a  search  for  a  fastener  could  be  performed.  The 
notes  taken  and  the  outcome  of  the  experiment  indicate  that 
this  did  not  pose  any  real  problem.  Finally,  these  notes 
verified  the  tremendous  speed  of  the  DLA  Network  System. 

The  first  six  objectives  of  this  experiment  have  been 
accomplished.  The  final  objective  is  to  draw  conclusions  as 
to  the  feasibility  of  integrating  one  of  these  new  data  base 
management  system,  at  the  engineer's  working  level,  to  aid 
in  piece  part  standardization  and  substitution.  These 
conclusions  will  be  presented  in  Chapter  V. 
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V.  Conclusions  and  Recommendations 


Introduction 

The  final  research  objective  was  to  draw  conclusions 
based  on  the  findings  and  analysis  of  the  research 
conducted.  These  conclusions  are  presented  in  this  chapter 
along  with  recommendations  based  on  these  conclusions. 

First,  a  short  research  summary  will  be  given  to  help  pre¬ 
sent  these  conclusions  and  recommendations  as  a  part  of  the 
total  research  effort. 

Research  Summary 

Background.  In  1970  the  Armed  Services  Committee  of 
the  House  of  Representatives  of  the  United  States  Congress 
performed  a  review  of  the  military  supply  system  (35).  This 
committee  recommended  that  the  Department  of  Defense  develop 
the  capability  to  interrogate  the  DOD  supply  catalog  by  part 
description.  Furthermore,  this  committee  recommended  that 
this  capability  be  used  at  all  working  levels  of  the  cata¬ 
loging,  standardization,  and  provisioning  processes.  In 
1970,  the  technology  needed  to  develop  a  data  base  manage¬ 
ment  system,  with  this  capability,  did  not  exist.  Today, 
there  are  several  data  base  management  systems  with  the 
ability  to  interrogate  the  DOD  supply  catalog  by  part 
description.  These  systems  are  being  used  to  help  manage 
the  DOD  supply  catalog. 
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Problem.  Presently#  AFLC  Depots,  ASD  Product 
Divisions,  and  DOD  contractor  engineering  working  levels  do 
not  have  access  to  the  data  base  management  systems  which 
have  the  capability  to  interrogate  the  DOD  supply  catalog  by 
part  description.  Without  this  abilitv,  effective  standard¬ 
ization  and  substitution  of  the  parts  needed  for  a  repair, 
or  in  a  new  design,  can  not  take  place  at  the  engineer's 
working  level. 

Objectives .  The  purpose  of  this  research  was  to  deter¬ 
mine  the  feasibility  of  using  one  of  the  new  data  base 
management  systems,  with  the  ability  to  interrogate  the  DOD 
supply  catalog  by  part  description,  to  aid  in  piece  part 
standardization  and  substitution  at  the  engineer's  working 
level.  Several  research  objective*  were  established.  First, 
determine  if  the  integration  of  one  of  the  new  DBMS  is 
practical  when  the  present  methods  used  to  manage  the  DOD 
supply  catalog  are  considered. 

Second,  investigate  the  DBMS  which  have  the  ability  to 
interrogate  the  DOD  supply  catalog  by  part  description.  The 
purpose  of  this  investigation  was  to  discover  which  systems 
have  this  capability  and  to  choose  one  of  these  systems  for 
the  experiment  to  be  conducted  in  the  fourth  research 
obiective. 

Third,  compile  a  data  base  of  parts  and  tabulate  the 
descriptive  characteristics  needed  to  define  these  parts. 


This  data  base  was  used  as  the  test  file  in  the  experiment 
conducted  in  the  fourth  research  objective. 

Fourth,  conduct  a  test  of  one  of  the  newly  developed 
DBMS  to  determine  if  these  systems  can  be  used  by  the 
engineer  to  match  piece  parts  in  the  DOD  supply  catalog  with 
piece  parts  needed  in  a  particular  application. 

Fifth,  analyze  the  data  collected  from  the  experiment 
conducted  in  objective  four,  to  determine  the  "accuracy"  of 
the  system  tested. 

Sixth,  review  the  notes  taken  durinq  the  experiment  to 
determine  any  problems,  advantages,  or  anomalies  which  may 
effect  the  ability  to  use  one  of  these  systems  at  the 
engineer's  working  level. 

Finally,  draw  conclusions,  based  on  the  research  con¬ 
ducted,  about  the  feasibility  of  using  one  of  the  new  DBMS 
at  AFLC  Depots,  AFSC  Product  Divisions,  and  DOD  contractor 
engineering  workinq  levels  to  aid  in  the  standardization  and 
substitution  of  piece  parts. 

Summary  of  Methods .  The  method  used  to  achieve  the 
first  research  objective  was  a  literature  review.  In  this 
review,  the  Military  Supply  System  was  reviewed  to  determine 
if  any  significant  changes  had  occurred  to  this  system  in 
the  sixteen  years  which  had  passed  since  the  House  of 
Representative*?  had  proposed  the  development  of  an  automated 
system. 


The  method  used  to  achieve  the  second  research  objec¬ 
tive  was  also  a  literature  review.  This  literature  review 
included  personal  interviews  with  some  of  the  individuals 
who  use,  manage,  and  have  helped  desiqn  DBMS  with  the 
ability  to  interrogate  the  DOD  supply  catalog  by  part  de¬ 
scription.  It  also  included  some  hands-on  evaluations  of 
these  systems. 

The  third  objective  was  achieved  in  three  steps.  The 
first  step  randomly  selected  fastener  specifications  from 
several  design  engineer  handbooks.  The  second  step  randomly 
selected  one  fastener  from  each  of  the  specifications 
selected  in  the  previous  step  and  insured  the  fastener 
selected  was  one  of  the  fasteners  listed  in  the  DOD  supply 
catalog.  In  the  final  step,  specifications  were  deciphered 
and  the  characteristics  tabulated  for  the  fasteners 
selected. 

The  fourth  objective  was  achieved  by  performing  an 
experiment  on  the  DLA  Network  prototype  Characteristic 
Search  System.  For  this  experiment,  only  the  defininq  char¬ 
acteristics  for  each  fastener  were  entered,  by  hand,  into 
the  DLA  Network  System  usinq  a  terminal  at  the  Defense 
Electronic  Supply  Center  in  Kettering,  OH. 

The  fifth  objective  was  accomplished  by  conducting  a 
hypothesis  test.  This  test  was  performed  at  a  95  percent 
level  of  confidence.  The  object  of  this  test  was  to  deter¬ 
mine  if  the  data  collected  from  the  experiment  provided 


sufficient  evidence  to  support  the  assumption  that  the 
system  tested  was  at  least  70  percent  accurate. 

The  sixth  objective  was  accomplished  by  reviewing  the 
notes  taken  during  the  experiment.  This  review  exposed  any 
problems,  advantages,  or  anomalies  which  may  effect  the 
usability  of  the  system  tested  at  the  engineer's  working 
level . 

Finally,  conclusions  were  drawn  about  the  feasibility 
of  inteqratinq  one  of  the  new  DBMS  at  the  engineer's  working 
level.  This  was  accomplished  by  a  review  of  the  findings 
collected  form  the  literature  reviews  and  of  the  findings 
and  analysis  from  the  experiment  conducted. 

Conclusions 

Objective  One.  The  literature  review  conducted  to 
achieve  this  objective  resulted  in  findinq  that  no  signifi¬ 
cant  changes  had  occurred  to  the  Military  Supply  System 
since  it  was  reviewed  by  the  House  of  Representatives  in 
1970.  This  literature  review  supports  the  conclusions  of 
House  Report  No.  91-1718  that  a  data  base  management  system, 
with  the  ability  to  interrogate  the  DOD  supply  catalog  by 
part  description,  is  needed  at  all  working  levels  of  the 
Military  Supply  System. 

The  literature  review  also  confirmed  that  no  system 
with  this  capability  is  presently  being  used  by  the  AFLC, 
AFSC,  or  DOD  contractors.  It  was  also  found  that 
significant  benefits  would  result  from  integrating  this 


capability  at  these  level.  Furthermore,  there  was  no  major 
opposition  to  integrating  one  of  these  systems  at  the  these 
engineering  workinq  levels. 

The  conclusion  reached  by  this  literature  review  is 
that  the  integration  of  one  of  these  data  base  management 
system  at  the  engineer's  working  level  is  needed,  practical, 
and  long  over-due. 

Objective  Two.  The  review  resulted  in  discovering 
three  data  base  management  systems  with  the  ability  to 
interrogate  the  DOD  supply  cataloq  by  part  description.  Of 
these  three  systems,  only  Innovative  Technology  Incorp¬ 
orated's  system  can  presently  interrogate  the  entire  DOD 
supply  catalog  by  part  description.  The  DLA  Network  Systems 
can  interrogate  approximately  75  percent  of  the  DOD  supply 
catalog,  and  is  in  the  process  of  adding  the  capability  to 
interrogate  the  remaining  25  percent.  The  D063  system  at  HQ 
CASC  does  have  this  capability,  but  has  not  had  its  data 
base  programmed  for  this  capability. 

Of  the  three  systems,  the  DLA  Network  System  was  chosen 
to  perform  the  experiment  because  it  could  interrogate  the 
Federal  Stock  Classes  in  the  test  file  tabulated  for  the 
experiment,  and  it  was  estimated  to  be  the  only  system  which 
could  perform  searches  fast  enough  to  complete  the  experi¬ 
ment  in  the  scheduled  time  frame. 


It  is,  therefore,  concluded  that  if  one  of  these 
systems  were  to  be  integrated  at  the  engineer's  working 
level  some  time  in  the  near  future,  it  would  have  to  be 
either  the  Innovative  Technology  Incorporated's  or  the  DLA 
Network  System.  When  choosing  between  the  two,  favor  should 
be  given  to  the  DLA  Network  System,  provided  it  can  inter¬ 
rogate  the  Federal  Stock  Classes  needed,  due  to  the  relative 
quickness  of  the  system. 

Objective  Three.  This  objective  consisted  of  choosing 
and  tabulating  the  data  base  needed  as  a  test  file  for  the 
experiment  conducted  in  objective  four.  There  were  no  find¬ 
ings  or  analysis  associated  with  achieving  this  objective. 
There  are  also  no  conclusions  drawn  form  this  objective. 

This  objective  was  used  as  a  milestone  to  help  determine  if 
the  research  was  being  conducted  on  schedule. 

Objective  Four.  This  objective  was  to  conduct  an 
experiment  to  test  of  one  of  the  new  data  base  management 
systems.  The  findings  and  analyze  this  experiment  were 

broken-out  into  Objectives  Five  and  Six.  Objective  Four, 
like  Objective  Three,  was  also  used  as  a  milestone.  No 
findinqs,  analysis,  or  conclusions  were  drawn  from  this 
objective. 

Objective  Five.  '  This  objective  was  to  conduct  a  test 
of  hypothesis  to  determine  if  the  data  base  management 
system  tested  was  at  least  70  percent  accurate.  The  test  of 
hypothesis,  conducted  at  a  95  percent  level  of  confidence, 


clearly  indicates  the  experiment  conducted  provided  data  to 

support  the  assumption  that  this  system  is  at  least  70 

percent  accurate.  Therefore,  it  is  concluded  that  the  DLA 

Network  Characteristic  Search  System  is  at  least  70  percent 
% 

accurate. 

Objective  Six.  This  objective  was  to  review  the  notes 
taken  during  the  experiment  to  determine  if  any  problems, 
advantages,  or  anomalies,  which  would  effect  the  ability  of 
this  system  to  be  used  at  the  engineering  working  level, 
exist.  This  review  pointed  out  that  there  are  errors  and 
missing  data  in  the  DOD  supply  catalog  for  the  Federal  Stock 
Classes  on  which  the  characteristic  searches  for  this  exper¬ 
iment  were  performed.  However,  these  errors  and  missing 
data  had  little  effect  on  the  outcome  of  this  experiment  due 
to  the  method  by  which  the  searches  are  normally  performed. 

The  DLA  Network  System  uses  alpha  numeric  codes  to 
define  Item  Names,  fastener  head  style,  and  fastener  drive 
type.  These  codes  were  easily  referenced,  and  the  codes 
used  most  often  were  easily  committed  to  memory  in  the 
experiment  conducted. 

The  DLA  Network  System  uses  a  maximum  of  ten  character¬ 
istics  as  search  criteria  for  a  part.  With  some  fasteners 
requiring  in  excess  of  20  characteristics  to  be  fully  de¬ 
fined,  it  was  thought  that  this  would  be  a  problem.  It  was 
noted  during  the  experiment,  however,  that  the  number  of 
matches  found  by  a  search  could  easily  be  limited  by  using 


very  small  tolerances  in  describing  the  parts  being  sought. 
On  the  other  hand,  if  more  matches  are  sought,  in  order  to 
have  larqer  selection,  this  could  be  accomplished  by  expand¬ 
ing  the  limits  on  some  of  the  less  critical  defining  char¬ 
acteristics  used  as  search  criteria. 

In  the  experiment  conducted,  no  more  than  seven 
defininq  characteristics  were  needed  to  limit  the  matches 
found  by  the  system  to  only  the  fastener  sought.  One  reason 
for  this  is  that  only  exact  dimensions,  to  three  decimal 
places,  were  used  as  search  criteria  in  this  experiment. 

The  average  length  of  time  required  to  perform  a  search 
for  the  last  35  fasteners  was  9.5  minutes.  This  is  a  tre¬ 
mendous  improvement  over  the  one  week  average  it  now  takes. 

Finally,  a  big  advantage  of  using  the  DLA  Network 
Characteristic  Search  System  is  the  fact  that  the  other  data 
bases  in  this  network  can  be  accessed  in  a  manner  of  minutes, 
once  a  characteristic  search  has  found  a  match.  The 
National  Stock  Number  of  the  part  matched  can  be  used  to 
access  the  information  in  these  other  data  bases,  when  the 
information  in  these  data  bases  is  needed  to  help  make  a 
final  choice  of  whether  or  not  to  use  this  part  for  the 
application  under  consideration. 

The  conclusion  reached,  by  the  review  of  the  notes 
taken  from  this  experiment,  is  that  this  system  would  be  a 
tremendous  improvement  over  the  present  methods  used  at  AFLC 


Depots,  AFSC  Product  Divisions,  and  DOD  contractor  engineer¬ 
ing  working  levels.  Furthermore,  it  is  concluded  that  there 
were  no  problems  or  anomalies  uncovered  by  this  research 
which  would  prevent  the  use  of  this  system  at  the  engineer¬ 
ing  working  level.  It  has  also  been  concluded  that  there 
are  major  advantages  to  using  the  DLA  Network  Characteristic 
Search  Svstem  for  the  standardization  and  substitution  of 
piece  parts. 

Recommendations 

This  research  supports  the  need  for  AFSC  Product 
Divisions,  AFLC  Depots,  and  DOD  contractor  engineering  work¬ 
ing  levels  to  interrogate  the  DOD  supply  catalog  by  part 
description.  Furthermore,  the  experiment  conducted  clearly 
demonstrates  the  ability  of  the  DLA  Network  Characteristic 
Search  System  to  be  used  by  a  design  engineer  to  interrogate 
the  DOD  supply  catalog  by  part  description.  It  is  therefore 
recommended  that  a  plan  of  implementation  be  developed  to 
insure  that  access  to  a  system  with  the  DLA  Network  Char¬ 
acteristic  Search  capabilities  is  made  available  to  AFSC 
Product  Divisions,  AFLC  Depots,  and  DOD  contractors  working 
levels. 

The  research  indicates  that  this  problem  is  common  to 
design  engineering  working  levels  throughout  the  DOD.  A 
more  complete  follow-on  study  may  be  needed  to  verify  this 
and  to  refine  a  plan  of  implementation  to  include  these 
other  DOD  engineering  working  levels. 


Appendix  A:  Sample  Fastener  Specification 
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Appendix  C:  Characteristic  Search  User's  Manual 


CHARACTERISTICS  SEARCH 


ON-LINE  PROTOTYPE  SYSTEM 


USERS  GUIDE 
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CHARACTERISTICS  SEARCH 


1.  OVCKVltW 


Thin  syitcn  provide*,  the  authorised  user  with  the  capability  of 
direct  accesa  Into  the  DIOS  Characteristic  DM  a  Bear  to  obtalr 

■catching  1  teas  ( N 1 N N a )  baaed  upon  Input  through  uaer  friendly  on¬ 

line  ttralnali . 

This  ays  tee  requires  that  the  user  Input  the  Item  Name  Cod<  (INC) 
for  the  ltea  being  searched.  It  the  INC  1*  not  known  by  the 
user,  he  will  receive  Instructions  on  the  terminal  on  how  to  sign 
onto  the  FSC/FSC/1NC  system  to  obtain  the  INC  nuabri  and  also  bow 
to  sign  back  on  to  the  Characteristics  Search  System. 

"eying  In  the  INC  will  bring  up  a  series  of  up  to  ten  query 
screens  (questions  froa  the  coop uter)  which  hr  will  answer  (If 
possible).  If  the  INC  entered  has  not  yet  been  loaded  to  the 

Characteristics  Search  System,  the  user  will  receive  a  message  to 

that  affect, 

NOTE:  Initially,  only  INCs  for  F11C  A194  (pumps,  liquid,  general 

purpose)  will  be  loaded  for  this  prototype  system.  New  FllCs  and 
their  INCs  are  planned  to  be  added  in  the  future. 

The  questions  for  the  input  INCs  have  been  set  up  tc  be  as  user 
friendly  as  possible.  The  user  must  answer  the  flrrt  two  Ques¬ 
tions  with  positive  replies  to  Initiate  a  valid  transaction  and 
then  should  answer  aa  many  of  the  remaining  questions  as  possi¬ 
ble. 

When  the  questions  have  been  enswered  by  the  user,  the  computer 
will  code  the  replies  to  create  a  search  record  and  begin  the 
search  for  items  which  have  cha r ac t e r 1  a 1 1 c n  equal  to  the  replies 
Input  by  the  user. 

If  the  computer  finds  any  Items  which  icetch  the  criteria  supplied 
by  the  user,  the  NIINs  for  thoae  matches  (up  to  100  NIINs)  will 
be  displayed  for  the  user  to  view  (aee  output  screen  CHS  KT ) . 

The  user  will  then  be  given  options  to  :  begin  viewing,  start  a 
new  search,  or  atop  proceatlcg  end  sign  off. 

If  the  uaer  wishes  to  try  and  reduce  the  quantity  of  matches,  he 
will  start  a  new  search  for  the  same  INC  and  answer  some  of  the 
questions  not  answered  the  first  time. 

If  the  uaer  wishes  to  begin  viewing  he  will  simply  hit  the  enter 
key.  This  will  cause  the  computer  to  output  on  the  terminal  the 
CHS  TR  output  screen  (segment  A)  Identification  data  and  (seg¬ 
ment  M)  clear  text  c he r sc t e r 1  a 1 1 c s  for  each  NIIN. 

If  the  user  wlehee  to  etop  processing  at  any  time  he  will  enter 
option  code  "Q”  to  atop  processing  and  sign  off. 

If  the  computer  find*  no  metchea,  output  screen  CHS  NT  will  be 
provided  on  the  terminal.  Thla  screen  will  give  the  user  the 
option  of  beginning  a  new  search  on  the  same  INC  or  a  new  INC  by 
entering  the  INC  number  In  the  enter  area. 
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DATA  AVAILABLE  ON-LINE 


ELEMENT  NAME 

Segaent  A  -  Identification  hat*  (Modified) 
FHC 
INC 

CTRL  CODE 
TYPE  I  I 
RPDNRC 
OEMIL  CODE 


Segaent  M  -  Clear  Text  ClmmcttrUtlci 
Requirement  Statement 
Clear  Text  Reply 


S1CN1NC  ONTO  THE  CHARACTERISTICS  SEARCH  PROTOTYPE 


To  sign  onto  the  characteristics  search  prop,  rare: 

1.  Sign  onto  the  terminal  with  use r c ode / p a s s wo r d  as  usual. 

2.  Enter  CHS  (3  positions) 

3.  Hit  the  ENTER  key  (on  terminal) 


You  will  receive  Screen  / 1  CHS  MM  lot  entering  the  INC  to  be 
searched. 


IV.  CURRENT  CAPABILITIES 


After  signing  onto  the  characteristics  Search  System  you  will  hr 
given  screen  CHS  MM  and  asked  If  you  know  the  INC. 


At  this  time  (during  prototype)  only  the  eleven  listed  INCs  for 
FI1C  A 1 9 A  will  be  avellable  for  search: 


1.  147*1 

2.  1*791 

3.  1*792 
«.  1*860 

5.  1*862 

6.  17988 

7.  18181 

8.  30*09 

9.  30*01 

1C.  30*75 


11.  31819 


Pump,  Centrifugal 

Puap,  Axial  Platons 

Hump,  Radial  Platons 

Puap,  Reciprocating,  Direct  Acting 

Pump  Unit,  Centrifugal  -  Rotary 

Puap  Unit,  Centrifugal 

Puap  Unit,  Rotary 

Puap,  Reciprocating 

Puap,  Rotary 

Pump  Unit,  Reciprocating 
Pump  Unit,  Axial  Platons 


New  INCa  will  be  added  In  the  future  by  DLSC  on  a  schedule  yet  to 

be  developed. 


■  V;  J:  V  rf 
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V.  SCREEN  DESCRIPTIONS  AND  OrTtUNS 

A.  CHS  HH  (Her,  In  Search) 

H .  CHS  TA  (Tiansfer  Screen) 

C.  CHS  IN  (INC  Not  Loaded) 

D.  CHS  QA  (Cli«i»ctcrUtlc«  Questions) 
Z.  CHS  NT  (No  Iteee  Found) 

F.  CHS  MT  (Hatching  NIlNa) 

C.  CHS  TR  (TIR  NL1N  Record) 


TO  BEGIN  SEARCHING  FOR  AN  ITEM  BY  ITS  CH * *  * CT f *1 S T I CS  YOU  HuST  FIRST 
ENTER  THE  ITEM  NAME  CODE  (INC). 

If  TOU  ALREADY  ANON  THE  INC  FOR  THE  I  T  EH  THIN  E  NT  F  R  THE  LITTER  T  In  T  ME 
SPACE  BELOW  AND  THEN  ENTER  THE  INC  IN  THE  FOLLOWING  SPACES  AND  HIT  THE 
ENTER  KEY  ON  YOUR  KEYBOARO. 

IF  YOU  00  NOT  KNOW  THE  INC  ENTER  THE  LETTER  N  IN  THE  SPACE  BELOW  AND 
THEN  HIT  THE  ENTER  KEY  ON  YOUR  KEYBOARD. 


DO  YOU  KNOW  THE  INCT  Y  (Y-YES.  N-ND I  OR  IO-OUITI 
INC-  JIBIR  XH1 


SCREEN 

OPTION 

REACTION 

CHS  HH 

l NC  Known? 

Y  (Yc.) 

Also  enter  t  hr  INC  ».  Thr  ft, at  qurr-tlnn 

concerning  this  INC  will  l><  d  1  i  p  |  „  y  r  d  . 

N  (No) 

Th t b  will  display  thr 
(for  the  FSC/ltea  nave 
Instructions  on  how  to 
Characteristics  Search 
enter  key  to  transfer. 

transfer  Instructions 
eysteir)  and  also 
get  beck  to  thr 
System.  Hit  the 

0  (Quit) 

This  will  sign  you  off 
Search  System. 

the  Characterlst lcr 

▼ nil  WILL  BE  TRANSFERRED  TO  the  FSC/ITEM  NAME  SYSTEM  BY  PRESSING  THF  EN.ER 
KEY  ON  YOUR  KEYBOARD. 

WHEN  YOU  RECEIVE  THE  MAIN  MENU  SCREEN  (FROM  THE  ESC  SYSTEM)  YOU  WILL  NEED 
TO  USE  OPTION  >SB<  I  TO  INQUIRE  ON  YOUR  ITEM  NAME)  ANO  THEN  ENTER  THE  NAHf. 

WHEN  THE  ESC  SCREEN  RETURNS  IT  SHOULD  SHOW  THF  ITEMS  WHICH  MATCH  YOUR  Na«  [ 
AND  THE  CORRESPONDING  INC  FOR  THOSE  NAMES. 

ONCE  YOU  HAVE  OBTAINED  the  INC  FOR  YOUP  ITEM  THEN  CLEAR  THE  FSC  SCREEN  AND 
ENTER  CHS  13  POSITIONS).  THIS  WILL  RETURN  YOU  BACK  TO  THIS  PROGRAM.  YOU 
MAY  THEN  BEGIN  YOUR  SEARCH  BY  AN  INC. 

XNT 


SCREEN 


CHS  TA 


OPTION 


REACTION 

Thla  screen  will  provide  Information  shoot 
the  transfer  to  the  FSC/llem  name  prototype 
and  also  hew  to  Ret  back  to  the  CHS 
(Characteristics  Search)  System.  Hit  the 
enter  key  to  transfer. 


OR 


Clear  the  screen  and  enter  CHS  to  sign  back 
onto  the  Characteristics  Search  Syateai. 


DLSC  -  CHARACTERISTICS  SEARCH  SYSTEM 
THE  INC  00000  IS  NOT  YET  AVAILABLE  ON  THIS  PROTOTYPE  SYSTEM. 


DLSC  HILL  BE  ADDING  NEW  INC'S  TO  THE  SY 
PROTOTYPE  PROVES  TO  BE  A  NEEDED  TOOL  EO 


STEM  in  The  future  if  the 

6  ASSISTING  USERS  TO  FIND  ITEMS. 


TO  RETURN  TO  THE  SEARCH  PROCESS  SIMPLY  HIT  THE  ENTER  KEY. 


SCREEN  OPTION  REACTION 

CHS  IN  None  Hit  the  enter  key  to  return  to  the  search 

process  . 
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CHARACTERISTICS  search  OUE5TION5 
I  TEH  QUESTIONS  FOR  INC  3  1  8 1  R  PUMP  UNIT.  AXIAL  PISTONS 

AA  YU 

ENTER  THE  REPLY  COOE  FROM  THE  TABLE  WHICH  OENOTES  INPUT  CONNECTION  1Y°F: 


REPLY 

REPLY 

PE  PLY 

CODE 

REPLY 

COOE 

REPLY 

CODE 

RFPLY 

BG 

BELL  MOUTH 

B  J 

OCTAGON  FLANGE 

AH 

TRIANGULA* 

FLANGE 

8H 

BUTT  WELO 

BC 

OUICK  DISCONNECT 

A  N 

THREADED  INTERNAL 

AA 

COMPRESSION  TUBE 

AO 

OVAL  flange 

AL 

THREADED  EXTERNAL 

•  AB 

FLARED  TUBE 

AE 

RECTANGULAR  FLANGE 

AP 

UNTHREADED 

INTERNAL 

AC 

SOLDER  TUBE 

AF 

ROUND  FLANGE 

AN 

UNTHREADED 

EXTERNAL 

AG 

SOUARF  FLANCE 

AM  EXAHPLEl 

> AA <  (COMPRESSION  TUBE  1 

OPTION  (C-CONTINUE,  R-RETURN  TO  BEGIN  SEARCH  SCREEN,  S-SE ARCH  FOR  THE  ITEM! 
C  XMT  ENTER  REPLY  ANSWERS  ABOVE 


SCREEN 

OPTION 

REACTION 

CHS  QA 

C 

( Cont lnue) 

The  next  query  screen  question  will  tone  up 
on  the  t  e  rai na 1 . 

S 

(Search) 

The  search  prnceno  will  begin  on  the 
question,  answered  at  that  point. 

R 

(Return) 

The  rsaln  aenu  (CHS  HM)  will  cone  up  on  the 
te  ralnal . 

Q 

(Quit ) 

Stop  processing  and  sign-off  system. 

NOTE: 

If  the 

The  first  two 
questions  are 

questions  will  require  a  positive  ansver. 
not  answered  you  will  receive  an  error 

Message  (near  the  bottoa  of  the  screen)  which  reads: 

••THIS  QUESTION  REQUIRES  A  POSITIVE  REPLY** 

If  you  do  not  wish  to  answer  a  que s 1 1  on  .  ( s f t er  answering  question 
I  and  2)  then  leave  the  answer  blank  and  skip  that  question. 

This  Indicates  you  will  accept  any  value  for  this  question. 

There  May  be  wore  than  one  question  displayed  on  a  screen  (If 
roos  peral t  s ) . 
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INC- 


"6TT T  CHARACTERISTIC  SEARCH  SYSTEM 
31819  RUHR  UNIT,  AXIAL  PISTONS 


WE  WERE  UNABLE  TO  FINO  ANY  ITEMS  WHICH  MATCHED  YOUR  SEARCH  CRITERIA. 

I  IH£?f  N0  ITEMS  OF  THIS  TTPE  on  OUR  SYSTEM  OR  YOU  HAY  HAVE 

1 1 NCORREC  TL  Y  ANSWERED  ONE  OR  MORE  OF  THE  QUESTIONS  ON  THIS  ITEM. 

TO  BEGIN  ANOTHER  SEARCH  ENTER  ANOTHER  INC  IN  THE  SPACE  PROVIDED  eELDw. 

TO  RETURN  TO  THE  FSC/ITEM  NAME  PROGRAM  ENTER  >FSC<  IN  THE  SPACES  BELOW. 

INC  »  OR  FSC  XMT 


SCREEN 


CHS  NF 


OPTION 

INC# 

"FSC" 


REACTION 

NOTE:  Thr  user  may  Input  tin-  taut  INCF  If 

he  wishes  to  try  end  answer  more  replies  or 
a  new  INCf  for  a  new  search. 

This  option  will  display  the  trnnaier 
screen  Information  for  the  FSC/Item  name 
system  (CHS  TA). 


DLSC  CHARACTERISTIC  SEARCH  N  1 1  N(  MATChFS  . . . 

*2  items  matched  the  search  transaction  which  tou  entered. 

005293*03  007171138  01  1601523  006012060  0107300B2  010380*b0  00b0*bb6*  0020***1C 

000206*95  006059357  00*100962  010617*65  0081137*6  006535*9*  000177865  00050820. 

001975126  001521*86  000057*95  010036721  008680302  007200830  003919103  0000872?^ 

00819*735  00529502  2  00., 065820  00368*357  0057*530*  006073*69  009295325  003601866 

003720089  003720066  003683015  003683016  005*0*172  006256601  0095792bl  008*166.2 

008093579  002891723 


IF  YOU  WANT  THESE  HEMS  PR  I  NT  E  0  ( INSTEAD  OF  VIEWING  ONE  AT  A  T I  ME  I  : 
PHONE •  OLSC-FBBB  VIA  AUTOVON  3 6 9-6 8 1 l .  F T S  3 7 2 -6 8 1 1  0» 

COMERCIAL  blb-962-6511  EXT  bBll 
TO  BEGIN  VIEWING  THESE  ITEMS*  HIT  THE  ENTER  RET. 

TO  STOP  THIS  TRANSACTION  AND  BEGIN  ANDTHER  SEARCH: 

ENTER  R  AND  ANOTHER  INC  IN  THE  AREA  BELOW 
TO  SIGN  OFFl  ENTER  0  UNDER  OPTION  RELON. 

OPTION  IR-BECIN  NEW  SEARCH,  O-OUITI  NEW  INC  5  T  q  £  3  *  0  3  * N 


SCREEN 


OPTION 


REACTION 


CHS  NT 


Hit  the  enter  key  to  begin  viewing  the 
•tartlng  NIIN  data. 


R  To  begin  another  aearch  on  thin  INC  or  if 

(Return)  you  change  the  INC#  and  use  option  "R"  you 

will  receive  the  first  question  for  the  now 
INC. 


Q  To  atop  thin  transaction  and  algn  ofi  the 

(Quit)  tyitei. 


NOTE:  To  view  other  than  the  first  NIIN  displayed,  you  way 

change  the  atartlng  NIIN  field  to  the  dealted  NIIN,  and  then  hit 


CHARACTER!  ST  IC  $  SEAXC-1  1IR  NIIN  RECORD 
NSN/PSCN-  <.320/006*01307  ..... 

F11C  INC  ITEM  NAME  CRTL/ASTS 

A19A00  30*75  RUHR  UNIT*  RE C  I  RROC A T 1 NG  N 


TYPF 

K 


RPOMPC 


CLEAR  TEXT  CHARACTERISTICS 
MRC  ROMT-STMT 

AS WT  INTAKE  connection  THREAD  S1IE  and 
SERIES/TYPE  DESIGNATOR 
AAYV  DISCHARGE  CONNECTION  OUANTITY 
AA  YU  DISCHARGE  CONNECTION  TYPE 
AS AZ  DISCHARGE  CONNECTION  THREAD  SHE 
AND  SERIES/TYPE  DESIGNATOR 
AKDJ  PRIME  MOVER  TYPE 
A  A  X  S  PRIME  MOVER  COOLING  MEOIUM 
AAXH  PRIME  MOVER  OUANTITY 
AH Z X  PRIME  MOVER  HORSEPOWER  RATING 
AC  DC  CURRENT  TYPE 
ELEC  VOLTAGE  IN  VOLTS 
AMPS  CURRENT  RATING  IN  AMPS 
AKNA  1 NCLOSURE  TYPE 

SCROLL  N  . 

NEW-NI IN 


SEGMFNT  m 

CLEAR  TEXT  REPLY 
l.ZSO-11-1/?  NPT 


I 


threaded  internal 

1.000-11-1/2  NPT 


ELECTRIC  MOTOR 
AIR 
1 

0. 7S0 
DC 

2  30.0 

ANY  ACCEPTABLE 

.  ......  PARTIALLY  INCLOSED 

IN-NEXT,  B-BACK,  R-RETURN  TO  BEGIN  NEW  SEARCH 
IN-NExf  NIIN,  P-PRIOR  NlIN,  S-SHOW  NI1NS,  O-OUITI 


XMT 


SCREEN  OPTION  REACTION 

CHS  TR 


SCROLL 

N 

(Next) 

B 

( Rack) 


R 

(Return) 
NEW  NIIN 
N 

( Nex  t ) 


This  option  will  be  used  to  scroll  to  t  hr 
next  page  of  characteristics  for  this  NIIN. 

This  option  will  be  used  to  scroll  to  the 
prior  page  of  characteristics  for  this 
NIIN. 

This  option  vil)  he  used  to  return  to  the 
begin  search  acreen  (CHS  MH). 


This  option  will  be  used  to  get  the  lot 
page  of  characteristics  on  the  next  NIIN  I. 
(Note:  This  option  la  used  for  Multiple 

NIIN  Batches  only.) 


P 

(Prior) 


This  option  will  be  used  to  get  the  1st 
page  of  the  prior  NIIN  /  that  vaa  Batched. 


SCREEN  CHS  TR  (Continued) 


SCREEN 


OPTION  REACTION 


NEW  NUN 

S  This  option  will  be  used  to  display  the 

(Show)  matching  NllNa  (CHS  HT)  for  this 

t  ranaaetlon. 


Q 

(Quit) 


This  option  will  stop  proceaalng  and  olgn 
you  off  the  characteristics  search  system. 


Copy  available  to  DTIC  does  not 
pttxail  fully  legible  lepioduction 
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VI.  SAMPLE  OF  CHARACTERISTICS  SEARCH  TRANSACTION 


The  following  screen  samples  show  a  typical  search  transaction 
and  whuC  the  resulting  screens  will  look  like. 

EXAMPLE  TRANSACTION 

This  sample  shows  a  search  transaction  for  INC  17  9  8  8  Pump  Unit. 
Centtlfugal. 

EXAMPLE  screens 

EXAMPLE  A  User  enters  a  " Y "  (for  yes)  and  then  enters  the  I  Nr  r 
17988. 

EXAMPLE  B  The  first  question  for  INC  179B8  1b  displayed. 

The  user  enters  (Hydrocarbon  fuelc/olls)  and  Option 

C  (continue). 

EXAMPLE  C  The  second  and  third  questions  for  INC  17988  are 
dlopl ayed. 

The  user  enters  M  (gallons)  and  then  enters  to  J_2 
for  the  numeric  gallons  (range). 

The  uner  does  not  answer  the  third  question  (skip  tsh 
by  these  fields).  He  enters  an  S>  option  to  begin  the 
search  at  this  point. 

EXAMPLE  D  The  matching  NIINs  are  displayed  (from  the  search). 

As  can  be  seen  there  were  8  NIINs  that  matched  the 
characteristics  of  hydrocarbon  furls/olls  (BS)  and 
between  and  10  (gallons  per  minute)  maximum 
discharge  flow  rate. 

The  user  decides  to  answer  more  questions  and  cut  down 
the  number  of  matches.  Enter  sn  "R"  option  to  return 
to  the  begin  new  search  process. 

EXAMPLE  E  The  first  question  for  INC  17988  is  displayed.  The 
user  enters  _BS  again. 

EXAMPLE  F  The  second  and  third  questions  for  IHC  17988  are 
displayed. 

The  user  enters  M  (for  gallons)  "nd  *  range  of  1  to 
10  again.  The  user  skips  the  third  question  and  hits 
the  enter  key  to  continue. 
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EXAMPLE  C  The  fourth  question  for  INC  I  7  **  B  6  Is  displayed. 

The  user  enters  F  and  then  enters  15.0  to  28.5  (range) 
for  total  head,  and  then  enters  “S"  option  to  begin 
searching  at  this  point. 

EXAMPLE  H  The  Matching  N I  1 Na  are  displayed. 

NOTE:  This  tine  there  are  only  2  notched  NIlNs.  Thin 

Is  because  the  user  has  answered  the  fourth  question 
and  specified  15  to  28.5  feet  for  total  head,  aod  only 
2  NllNa  fall  within  t  h  <■  (  range.  The  user  hits  the 
enter  key  to  begin  viewing  the  first  N1IN. 

EXAMPLE  1  The  first  notching  NUN  (005283*03)  Is  displayed 

showing  the  first  page  of  (Segnent  N)  characteristics. 
To  scroll  to  the  nest  page  of  c he r ac t er 1 ■ t lea  os  this 
NI1N  the  user  enters  N  In  the  scroll  field  for  page  I 
and  page  2. 

EXAMPLE  J  The  third  page  of  N1IN  005293*03  Is  displayed. 

NOTE:  The  lost  line  shown  under  characteristics  has 

***»  NO  MORE  DATA  FOR  THIS  NIIN**»*.  This  Indicates 
Chat  all  Che  character  1  at  1  ca  on  this  NUN  ha*e  been 
displayed. 

The  user  enters  N  neat  to  the  new  NUN  field  (to 
indicate  they  wish  to  see  the  next  NIIN). 

EXAMPLE  X  The  first  page  of  the  neat  NIIN  (010730082)  is 
displayed. 

The  user  enters  £  neat  to  the  new  NUN  field  (to 
Indicate  they  wlah  to  see  the  NIINa  again). 

EXAMPLE  L  The  Matching  NUNs  are  displayed  again. 


Copy  available  to  DTIC  does  not 
permit  hilly  legible  reproduction 


EXAMPLE  A 


0  L  S  C  CHARACTERISTICS  ON-IINF  SFARCh 

_  TO  BEGIN  SEARCHING  FOR  AN  ITEM  BY  ITS  CHARACTERISTICS  YOU  MUST  FIRST 
ENTER  THE  MEN  NAME  CODE  UNCI. 

IE  YOU  ALREADY  KNOW  THE  INC  FOR  THE  MEN  THFN  ENTER  THE  LETTER  Y  IN  THE 
SPACE  BELOW  ANO  THEN  ENTER  THE  INC  IN  THE  FOLIOMING  SPACES  AND  HIT  THE 
ENTER  KEY  ON  YOUR  KEYBOARD. 

.  IF  YOU  00  NOT  KNOW  THE  INC  INTER  THE  LETTER  N  IN  THE  SPACE  BELOW  AND 
THEN  HIT  THE  ENTER  KEY  ON  YOUR  KEYBOARD. 


DO  YOU  KNOW  THE  INCT  Y 
INC-  17988 


(Y-YESt  N-NOI  OR  IO-OUITI 


characteristics  search  questions 

ITEM  QUESTIONS  FOR  INC  17986  PUMP  UNIT.  CENTRIFUGAL 

ENTER  THE  REPLY  CODE  FOR  THE  NED! A  FOR  WHICH  THE  ITEN  IS  DESIGNED: 


RFPLY 

CODE  REPLY  CODE 

AB  AIR  HA 

AC  ALCOHOL  BS 

DV  ALKALI  SOLUTION  EU 

AF  AMMONIA  BU 

EN  BLEACHING  LIQUIOS  FS 

EP  BRINE  DT 

AR  BUTANE  WO 

EO  CALCIUM  SALT  SOLUTION  EV 

AS  CARBON  DIOXIDE  LW 

BB  ETHYLENE  GYLCOL  E  W 

ER  FERROUS  SULFATE  CF 

CX  FOAM  CJ 

ES  FREON  CL 


REPLY 

GYCERINE 

HTOROCAR  BON  FUELS/I 
HYDROCHLORIC  ACID 
INGESTED  LIQUIDS 
INSECTICIDES 
LIQUID 

LITHIUM  BROMIDE 
METHANOL 

METHYLENE  CHLORIDE 

NAPHTHA 

NITRIC  ACID 

Ml TJIOCEN.  LIQUID 

OIL 


REPLY 

CODE 

RFPLY 

CP 

OXYGEN.  LIOUID 

photo  Developer 

EX 

CO 

PROPANE 

EY 

RAOIOACT  LIOUID 

FW 

refricerants 

senag: 

El 

FA 

500 I  UK  HYDROXID: 

FB 

SODIUM  PMCSPHATi 

FC 

SULEUPIC  ACID 

wc 

WATER,  DISTILLED 

DH 

WATER,  FRESH 

DL 

RATER,  SALT 

BS  EXAMPLE >  >AC<  (FOR  ALCOHOL! 

OPTION  (C-CONTlNUEi  R-RETURN  TO  BECIN  SEARCH  SCREEN.  S-SEARCH  FOR  THE  ITEM! 
C  XMT  ENTER  REPLY  ANSWERS  ABOVE 


CHARACTERISTICS  SEARCH  questions 
ITEM  QUESTIONS  FOR  INC  17966  PUMP  UNIT,  CENTRIFUGAL 
AMT V  ENTER  The  REPLY  CODE  FROM  THE  TABLE  WHICH  DENOTES  UNIT  OF  MFASURFMFnT 

FOR  "MAX  1  HUH  0 1 S  CHARGE  FLOW  RATE"  FOR  TOUR  ITEMt 

reply 

COOf  REPLY 

M  GALLONS  PER  MINUTE 

E  LITERS  PER  MINUTE  *  EXAMPLE »  >M< 


ENTER  THE  NUMERIC  VALUE  OF  MAXIMUM  DISCHARGE  FLOW  RATE* 

TO  10  EXAMPLF:  >15.0  <  TO  >  < 

>15.0  <  TO  >?0.0  < 

ENTER  THE  NUMERIC  VALUE  OF  THE  PRIME  MOVER  HORSEPOWER  RATING* 

TO  EXAMPLE*  >10.0  <  TO  >  <  OR 

>10.0  <  TO  >10.5  < 


OPTION  IC-CONTJNUE.  fi-RETURN  TO  BEGIN  SEARCH  SCREEN,  S-SEARCH  FOR  THE  ITEM) 
S  XMT  ENTER  REPLY  ANSWERS  ABOVE 


OL SC  CHARACTERISTIC  SEARCH  NJIN  MATCHES 
6  ITEMS  MATCHED  THE  SEARCH  TRANSACTION  which  you  entered. 
005Z93403  0071T1 138  011601523  006012060  010730062  010300460  006046664  002044410 


IF  YOU  WANT  THESE  ITEMS  PRINTED  (INSTEAD  OF  VIEWING  ONE  AT  A  TIMED 
PHONE*  DLSC-FBBB  VIA  AL'TOVON  369-6811,  FT$  3T2-6B11  OR 


OPTION 

R 


INE*  DLSC-FBBB  VU  AL'TOVON  369-6811,  FTS  372-6B11 
COHERCIAL  616-962-6511  EXT  6811 
TO  BEGIN  VIEWING  THESE  ITEMS*  HIT  THE  FNTFR  KEY. 

TO  STOP  THIS  TRANSACTION  AND  BEGIN  ANOTHER  SEARCH* 
ENTER  R  AND  ANOTHER  INC  IN  THE  AREA  BELOW 
TO  SIGN  OFF*  ENTER  0  UNDER  OPTION  BELOW. 

(R-BEC1N  NEW  SEARCH,  0>QU!T!  NEW  INC  STARTING  N1  IN 

I 7988  005293403 


EXAMPLE  E 


ACXL 


CHARACTERISTICS  SEARCH  QUESTIONS 
ITEM  OUESTIONS  FOR  INC  17988  RUMP  UNIT,  CENTRIFUGAL 

ENTER  THE  REPLY  CODE  FOR  THE  MEDIA  FOR  WHICH  THE  ITEM  IS  DESIGNED: 

r 


RE  PI 

V 

RF  P 

CODI 

REPLY 

COO 

*8 

AIR 

HA 

AC 

ALCOHOL 

BS 

DV 

ALKALI  SOLUTION 

EU 

AF 

AMMONIA 

6U 

EN 

BLEACHING  LIOUIOS 

FS 

EP 

BRINE 

DT 

AR 

BUTANE 

WO 

EO 

CALCIUM  SALT  SOLUTION 

EV 

AS 

CARBON  DIOXIDE 

LW 

BB 

ETHYLENE  GYLCOL 

E  W 

ER 

FERROUS  SULFATE 

CF 

GX 

FOAM 

C  J 

ES 

FREON 

CL 

BS  EXAMPLE!  >AC< 

REPLY 

GYCERINE 

HYDROCARBON  FUELS/OILS 
HYDROCHLORIC  ACID 
INGESTED  LIOUIDS 
INSECTICIDES 
LIOUID 

LITHIUM  BROMIDE 
METHANOL 

METHYLENE  CHLORIDE 
NAPHTHA 
NITRIC  ACID 
NITROCEN.  LIOUID 
OIL 

_  IFOR  ALCOHOL  I 

OPTION  IC-CONTINUE,  R-PETURN  TO  BEGIN  SEARCH  SCREEN,  S>SEARCH  FOR  THE  ITEM! 
C  XMT  ENTER  REPLY  ANSWERS  ABOVE 


REPLY 

CODE 

RF«*LT 

CP 

OXYGEN,  LIOUID 

EX 

PHOTO  DEVELOPFR 

CO 

PROPANE 

EY 

RADIOACT  LIOUID 

F  W 

REFRIGERANTS 

E  l 

sewage 

FA 

SODIUM  HYDROXIDE 

FB 

SODIUM  PHOSPHATE 

FC 

SULFURIC  ACID 

w  c 

WATER,  DISTILLED 

DH 

WATER,  FRESH 

DL 

WATER,  SALT 

EXAMPLE  P 


,  .  CHARACTERISTICS  SEARCH  QUESTIONS 

ITEM  OUE  ST  IONS  FOR  INC  17988  PUMP  UNIT,  CENTRIFUGAL 
AHYV  ENTER  THE  REPLY  CODE  FROM  THE  TABLE  WHICH  DENOTES  UNIT  OF  MEASUREMENT 
FOR  "MAXI NUU  DISCHARGE  FLOW  RATE"  FOR  YOUR  ITEM! 

REPLY 

CODE  REPLY 

M  GALLONS  PER  MINUTE 

E  LITERS  PER  MINUTE  M  EXAMPLE  I  >H< 

ENTER  THE  NUMERIC  VALUE  OF  MAXIMUM  DISCHARGE  FLOW  RATE  * 

1.0  TO  10,0  EXAMPLE!  >15.0  <  TO  >  <  0» 

>15.0  <  TO  >70.0  < 

AMZX  ENTER  THE  NUMERIC  VALUE  OF  THE  PRIME  MOVER  HORSEPOWER  RATING! 

TO  EXAMPLE!  >10.0  <  TO  >  <  OR 

>10.0  <  TO  >10.5  < 


OPTION  IC-CONTINUE,  R"RE TURN  TO  BEGIN  SEARCH  SCREEN,  S-SEARCH  FOR  THE  ITEM! 
C  XMT  ENTER  REPLY  ANSWERS  ABOVE 
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EXAMPLE  G 


characteristics  search  oursiiONs 

ITEM  OUESTIONS  FDR  INC  17986  F'JMP  UN  M  ,  CENTRIFUGAL 
AH  VX  ENTER  THE  REPLY  CODE  FROM  THE  TABLE  WHICH  DENOTES  UNIT  OF  MEASUREMENT 
FO*  THE  TOTAL  HEAD  RATING  OF  YOUR  ITEM! 


REPLY 

CODE 

REPLY 

E 

FEET 

M 

METERS 

F 

EXAMPLE:  >F< 

ENTER  THE 

NUMERIC  VALUE  FOR 

TOTAL  HEAOISUM  total 

OF  DISCHARGE  t  SUCTION 

LIFT  1 

19.0 

TO  28.5 

EXAMPLE:  >55.2 

<  TO  >  < 

OR 

>55.2 

<  TO  >60.0  r 

OPTION  IC-CONTINUE.  R-R  E  TURN  TO  BEGIN  SEARCH  SCRFEN,  S-SEARCM  FOR  THE  I T  F  M | 
S  XMT  ENTER  REPLY  ANSWERS  ABOVE 


!y 


EXAMPLE  B 


OLSC  CHARACTERISTIC  SEARCH  NlIN  HATCHES 

2  ITEMS  MATCHED  the  SEARCH  TRANSACTION  WHICH  YOU  ENTERED. 

005293403  010730082 

IF  YOU  WANT  THESE  ITEMS  PRINTED  UNSTEAD  OF  VIEWING  ONE  AT  A 

TINEi: 

PHONE!  OLSC-FBBB  VIA  AUTOVON  369-6811.  FTS  372-6811 

COMER C I AL  616-962-631 1  EXI  6811 

TO  BEGIN  VIEWING  THESE  ITEMS:  HIT  THE  ENTER  REV. 

OR 

TO  STOP  THIS  TRANSACTION  AND  BEGIN  ANOTHER  SEARCH! 
ENTER  R  ANO  ANOTHER  INC  IN  THE  AREA  BELOW 

TO  SIGN  OFF!  ENTER  0  UNDER  OPTION  BELOW.  ‘  . 

OPTION  (R-BEGIN  NEW  SEARCH.  O-OUITI  NEW  INC  STARTING  Nl IN 

XMT 

179BB  005293403 

EXAMPLE  I 


PAGE  1 


.  CHAR4CTER1S1  ICS  SEARCH  UR  NUN  RECORD 

NSN/PSCN-  A320/005293A03 

flic  INC  ITEM  NAME  CRTL/ASTS 

A19A00  17988  PUMP  UNIT.  C  FN  T  R I E UG  AL  N 


TYPE 

K 


BEDNRC  dmil 


......  CLEAR  TEXT  CHARACTERISTICS  - 

MRC  ROMT-STMT 

AHYV  HA  X  I  HUD  DISCHARGE  FLOW  RATE 
AHYW  01 S  CHARGE  PRESSURE 
AH  YX  TOTAL  ME  AO 
AH Y Y  SUCTION  LIFT 

AHY7  OPERATING  SPEED  AT  RATED  CAPACITY 
ACM.  HE01A  FOR  WHICH  DESIGNED 
AHIA  PUMPING  ELEMENT  OPERATING  POSITION 
AHZE  CENTRIFUGAL  PUMP  DESIGN 
AHZF  CENTRIFUGAL  PUNP  IMPELLER  OUANTITY 
AHZC  CENTRIFUGAL  PUNP  IMPELLER  SUCTION 
TYPE 

AAYO  STAGE  OUANTITY 
AHZH  SELF-PRIHING  FEATURE 
AENC  PUMP  OUANTITY 
SCROLL  N 
NEW— N 1  IN 


SfCNENT  m 

CLI  AR  Tf  XT  REPLY 
l.ZS  GALLONS  PER  MINUTE 
NO  1  RATED 
27.0  FEET 
20.0  FEET 

7S00.0  REVOLUTIONS  PER  MINUTF 
MV DPUCAR  BON  FUELS  and  oils 
HUR 1 Z  ONT  AL 
AXIAL  FLOW 
1 

SINGLE 


1 

NOT  INCLUDED 

IN-NEXT,  B-BACK,  R-RETURN  TO  8EC1N  NEW  SEARCH) 
IN-NEXT  NUN,  P  -PR  I  OR  N1IN,  S-SHQW  NI1NS,  O-OUlTI 


X  H  T 


I 


EXAMPLE  I 


PAGE  2 


NSN,PSCN.CH‘\i^0S^U£3mH  ™>  N,,N  RECM0 


FUG  INC  ITEM  NAMl 

A 1 9 AOO  17988  PUMP  UNIT,  CENTRIFUGAL 

me  ct,S8.U$WM*,M,,*m,c5  - 

AAYT  INTAKE  CONNECTION  OUANTITY 
AA YU  INTAKE  CONNECTION  TYPE 
ASWT  INTAKE  CONNECTION  THREAP  SIZE  AND 
SERIES/ TYPE  DESIGNATOR 
AAYV  DISCHARGE  CONNECTION  OUANTITY 
*A YW  DISCHARGE  CONNECTION  TYPE 
ASA2  DISCHARGE  CONNECTION  THREAD  SHE 
ANO  SERIES/TYPE  DESIGNATOR 
AKDJ  PRIME  MOVER  TYPE 

AAXS  PRIME  MOVER  COOLING  MEDIUM 

AAXH  PRIME  MOVER  QUANTITY 

AH2X  PRIME  MOVER  HORSEPOWER  RATING 

ACOC  CURRENT  TYPE 
ELEC  VOLTACE  IN  VOLTS 

nf22njinN  I-IIIWW 


CRTL/ASTS 
N 


TYPE 

K 


PPOMRC  OMIL 


SEGHFNT  M 

CLEAP  TEXT 

1 

THREADED 
0.250-18 

1 


REPLY 


INTERNAL 

NPT 


THREADED 

0.250-18 


INTERNAL 

NPT 

MOTOR 


IN-NEXT,  8-81 
IN-NEXT  NUN,  P-PR I  OR  HI  in;  S-SMOW  NUNS,  O-OUIT) 


ELECTRIC 
AIR 
1 

0.01,6 

DC 

17.0 

TO  BEGIN  NEH  SEARCH) 


XMT 


Copy  available  to  DT1C  does.  uy 
permit  fully  legible  reproduction 
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EXAMTLE  J 


CMAkACTt RI ST  ICS  SEARCH  UR  NUN  RECORD 
NSN/PSCN-  A320/003293A03 

FUG  INC  I  TEN  NAME  CRTL/ASTS  TYPE 

A19A00  17980  PUMP  UNIT,  CENTRIFUGAL  N  X 


RPDMRC  omil 


CLEAR  TEXT  CHARACTERISTICS 
HRC  ROMT-STHT 

AMPS  CURRENT  RATING  IN  AMPS 
AKNA  INCLOSURE  TYPE 
AOZC  ENVIRONMENTAL  PROTECTION 
AENK  COOLING  METHOD 

NO  MORE  DATA  FOR  THIS  NUN  mm 


segmfnt  m 

CLEAR  TEXT  REPLY 
ANY  ACCEPTABLE 
EXPLOSION  PROOF  ENCLOSURE 
DUST-IGNITION  PROOF 
AIR  TO  AIR  COOLED 


SCROLL  IN-NEXT.  B-BACX.  R-RETURN  TO  BEGIN  NEW  SEARCH) 

NEW-NlIN  N  (N-NEXt  NUN.  P-PRIOR  NllN,  S-S  ~  . .  ‘  “ 


•SHOW  N I  INS,  O-OUIT I 


XHT 


EXAMPLE  X 


CHARACTERISTICS  SEARCH  TIR  NllN  RECORD 
NSN/PSCN-  A 320/0 1073 OOB? 

FUG  INC  ITEM  NAME  CRTL/ASTS  TYPE  RroMRC  DHILl 

A19A0U  1 798B  PUMP  UNIT,  CENTRIFUGAL  N  A3  A  ' 


CLEAR  TEXT  CHARACTERISTICS  - 
HRC  ROMT-STMT 

A HY V  MAXIMUM  DISCHARGE  FLOW  RATE 
AH yw  DISCHARGE  PRESSURE 
AHYX  TOTAL  HEAD 
AHYY  SUCTION  LIFT 

AHY2  OPERATING  SPEED  AT  RATEO  CAPACITY 
ACRL  MEDIA  FOR  WHICH  DESIGNEO 


SQUARE  INCH  GAGE 


PUMPING  ELEMENT  OPERATING  POSITION 
CENTRIFUGAL  PUMP  DESIGN 
CENTRIFUGAL  PUMP  IMPELLER 
CENTRIFUGAL  PUMP  IMPELLER 
TYPE 

SELF-PRIMING  FEATURE 
SCROLL  IH-NEXT,  B-BACK, 

H-N1IN  S  IN-NEXT  NUN,  P 


AH2  A 
•  HIE 
AH2F 
AHZC 

AH2H 


QUANTITY 

SUCTION 


SEGMENT  M 

CLEAR  TEXT  REPLT 
2.7  GALLONS  PER  MINUTE 
270.0  POUNDS  PER  Sf 
1S.0  FEET 
A. ISO  FEET  AND 
A. 370  FEET 

2376.0  REVOLUTIONS  PER  MINUTE 
HYDROCARBON  FUELS  RMD  OILS  '.NT 
WATER.  FRESH 
HORIZONTAL 
MIXED  FLOW 
1 

SINGLE 


NEM- 


NOT  INCLUDED 

R-RETURN  TO  eECIN  NEW  $E  ARCH  I  ... 
PRIOR  NllN,  S-SHOM  NUNS,  O-OUIT) 


XMT 


Cow  available  to  DTIC  doo^not 
iullY  legiblQ  ropioduction 


'S' 


EXAMPLE  L 


005293 A03  010730062 


DLSC  CHARACTERISTIC  SI  ARCH  NJ1N  MATCHES 
2  ITEMS  MATCHED  THE  SEARCH  TRANSACTION  NHICH  YOU  ENTERED, 


IF  YOU  WANT  THESE  ITEMS  PRINTED  UNSTEAD, OF  VIEWING  ONE  AT  A  TIME): 
PHONE*  OLSC-FBBB  VIA  AUTOVON  369-6611.  ITS  372-6611  OR 

COMER  C I AL  616-962-651!  FXT  6611 
TO  6ECIN  VIEWING  THESE  ITEMS!  HIT  THE  ENTER  KEY. 

TO  STOP  THIS  TRANSACTION  AND  BEGIN  ANOTHER  SEARCH! 

ENTER  R  AND  ANOTHER  INC  IN  THE  AREA  BELOW 
TO  SIGN  OFF!  ENTER  0  UNDER  OPTION  BELOW. 

OPTION  IR-6ECIN  NEW  SEARCH  •  0>OUITt  NEW  INC  STARTING  NI IN  XMT 
R  17966  010730062 


raw 


WMs*' 


IV.  CURRENT  CAPABILITIES 


After  signing  onto  the  Char  act  fr  >  -it  i  Cb  r.id'cli  you  will 

be.  given  screen  CHS  MM  and  asked  if  you  know  the  INC. 

The  following  Item  Names  are  avai table  'for  search  as  of  01 /3G  6c. 


ITEM  NAME 

INC 

F!  IG 

ADAPTER,  CONNECTOR 

1  DO?  1 

AC 2? 13 

ADAPTER,  CABLE  CLAMP  TO  CONNECTOR 

SDK :  5 

A10100 

AMPMETER 

1EADO 

a: looo 

BEARING,  BALL,  ANNULAR 

OOO  1  H 

AO**.  A3 

BEARING,  WASHER  THRUST 

12211 

AO'.  DAO 

BEARING,  SLEEVE 

1  CLOD 

AC-  DAO 

BOLT,  SHOULDER 

o*.?cs 

ACC 2 AO 

BOLT, MACHINE 

0!e'*7 

A002A0 

BOLT, SHEAR 

1D902 

AC02A0 

BRUSH,  ELECTRICAL  CONTACT 

C02C2 

A01D00 

BUSHING, SLEEVE 

i  s:-  OC 

ACKDA3 

COBLE  ASSEMBLY,  POWER,  ELECT  RICA 

03*  6D 

AO 7 700 

CABLE  ASSY, RADIO  FREQUENCY 

CCS  cl. 

AC 7 7 00 

CABLE  ASSY, SPECIAL  PURPOSE  ELECT 

C3722 

fc£)770t? 

CABLE,  POWER,  ELECTRICAL 

00222 

AC  7 / JO 

CABLE,  SPECIAL  PURPOSE,  ELECTRIC 

It,  *2:3 

.  A077l0 

CAPACITOR,  FIXED,  GLASS,  DIELECT 

cccc- 

o  j : jc j 

CAPAC.  .FIXED,  METALLIZED.  POP£F-PL 

2  •  rt  ? 

,  \  -  t 

CAPACITOR, FIXED,  CERAMIC  DIELECTF 

ac 

CAPACITOR,  FIXED,  ELECTROLYTIC 

00023 

AOIOAO 

CAPACITOR, FIXED, MICA  DIELECTRIC 

ooccd 

AC  1  V>  j 

CAPAC 1  TOR,  r 1 XEB,  PAPE R  DIELECTRIC 

COCO  2 

AO  ICAO 

CPPACITOR, FIXED,  PLASTIC  DIELECTF 

0303b 

CIRCUIT  BREAKER 

oo :  2b 

AO-20AO 

CLAMP, LOOP 

17D22 

A;  2703 

CONNECTOR,  PLUG,  ELECTPICAL 

C! 

A02IA3 

CONNECTOR,  RECEPTACLE,  ELECTRICAL 

!  DO -2 

A022A0 

CONTACT, ELECTRICAL 

C-C^s3 

A222A0 

CRYSTAL  UNIT, OUARTZ 

CD  I  ?S 

ADDS AO 

FILTER  ELEMENT,  FLUID 

f 2- 000 

FILTER,  BOND  PASS 

0020? 

A0-7A0 

FILTER,  RADIO  FREQUENCY  INTERFER 

C072D 

AO- 7 AO 

FUSE,  CARTRIDGE 

eC2*e 

AO  l  700 

GASKET 

CAD22 

A022A0 

GEAR,  BEVEL 

r  4  '  * 

7.27000 

GEAR,  HELICAL 

CD-,.- 

A2  7  000 

GEAR,  SPUR 

CD 

A  2  7  2  CO 

GROMMET,  NONMSTTOLLIC 

2272? 

ACD-00 

HTG.  ELEMENT,  ELECT.,  NON  IMM.  T 

2  ?A2  7 

ao: sCO 

HOSE  ASSEMBLY,  NOnmETTAL I C 

202 :  I 

AC  6 1  AO 

INSERT,  SCREW  THREAD 

1  1  -  "  - 

7276-a 

KnOS 

02222 

1  C  J 

LAMP,  INCANDESCENT 

00  72? 

AO ;  500 

LEAD,  ELECTRICAL 

C-.D3! 

A*'“7tfO 

LENS, LIGHT 

T-  "  -  ?*a 

AC  7  DAO 

LIGHT, INDICATOR 

CO  120 

i  Cl  ohO 

CePT 

permit 


available  to  DT1C  does  n 
fully  legible  reproduction 


IV.  CURRENT  CAPABILITIES 

After*  signing  onto  the  Char  act  pr  i  st  1  r  r  Search  Syslt-'n  ycu  will 
be  given  screen  CHS  MM  arid  asked  if  ycu  know  the  INC. 

The  following  Item  Names  are  available  for  search  as  of  ££.. 


ITEM  NOME 

INC 

r  1 1  g 

METOL  BAR 

2?n75 

0121.-0 

MOTOR,  ALTERNATING  CURRENT 

C0520 

02 71  AC 

NUT,  PLAIN,  HEXAGON 

c  i  ec~ 

OC21O0 

NUT,  PLAIN,  OO’JND 

15S77 

00 1 2A0 

NUT,  SELF-LOCKING,  HEXAGON 

C  L  2  7  / 

002 1 00 

NUT,  SELF-LOCKING,  PLATE 

c52eo 

A021 AO 

POCKING,  PREFORMED 

0m521 

002200 

PIN,  STRAIGHT,  ‘-'EACLEES 

C223U 

,'•21  2hC 

PIN-RIVET,  THREADED 

232-  2 

004000 

PLUG,  MACHINE  THREAD 

C2201 

020,600 

POWER  SUPPLY 

CO7  40 

023900 

PUMP  UNIT, AXIAL  PISTON 

2iei3 

013-00 

PUMP  UNIT, CENTRIFUGAL 

173SB 

01  ?M.  10 

PUMP  UNIT, CENTRIFUGAL,  ROTARY 

!4es2 

Al 3400 

PUMP  UNIT, RECIPROCATING 

2; -75 

o :  3-02 

PUMP  UNIT, ROTARY 

lsis; 

- 1  3-22 

PUMP, AXIAL  PISTON 

1-731 

A 1 3-02 

PUMP, CENTRIFUGAL 

1  -7-  1 

013400 

PUMP,  RADIAL  PISTON 

14752 

01 3m 00 

PUMP, RECIPRGCATING 

2C-D? 

PI  3400 

PUMP, RECIPROCATING,  DIRECT  ACTING 

1  -BOO 

P! 5400 

PUMP,  ROTARY 

204  10 

A 134  00 

RELAY,  ELECTROMAGNETIC 

■  C  I  r 
w—  Ji. 

0022.0 

RESISTOR, FIXED,  COMPOSITION 

oe:2f. 

000 1 00 

RESISTOR,FIXED,FILM 

C5211 

A001O0 

RESISTOR, FIXED,  UIRE  WOUND 

COO 1 0 

AOS' lOO 

RESISTOR, VARIABLE,  NONWIRE  WOUND 

2?7ie 

O022OC 

RESISTOR,  VARIABLE,  UI  RE  UCiUND 

29715 

000202 

RIVET,  BLIND 

COSSA 

O0M0O0 

RIVET,  SOLID 

Cl'S  SI 

P040O0 

SCREW,  CLOSE  TOLLERANCE 

29234 

002200 

SCREU,  EXTERNALLY  RECEIVED  BODY 

C 1  £52 

poo 2oe 

SCREU,  SELF -LOCKING 

CSS  70 

02*0200 

SCREU, CAP, SOCKET  HEAD 

:S2E2 

00027.0 

SCREW, MACHINE 

0SS57 

000200 

SCREW.  SHOULDER 

220-S 

A0'2'2ftO 

SEAL, PLAIN  ENCASED 

04214 

002200 

SETSCREW 

CSE72 

0002.00 

SHIM 

202- 9 

002-00 

SPACER,  RING 

24207 

T  27700 

SPACER,  SLEEVE 

1 2207 

004500 

SPRING,  HELICAL,  TORSION 

0422B 

T251-S 

SPRING, HELICAL,  COMPRESSION 

Cm22S 

1251-0 

SPRING, HELICAL,  EXTENSION 

0-227 

725 !-P 

SWITCH,  PRESSURE 

O220E 

004 4 { 0 

SWITCH,  PUSH 

O0M0C 

00:  200 

98 


IV.  CURRENT  CAPABILITIES 

After*  signing  onto  the  Character 
be  given  screen  CHS  MCI  and  asked 

The  following  Item  Names  are  ava 

ITEM  NAME 

SUITCH,  ROTARY 

SWITCH,  SENSITIVE 

SWITCH,  THERMOSTATIC 

SWITCH,  TOGGLE 

TERMINAL,  LUG 

TERMINAL,  STUD 

TRANSFORMER,  POWER 

TRANSFORMER, RADIO  FREQUENCY 

TUPE  ASSEMBLY,  METAL 

TUBE,  BENT,  METTALLIS 

TUBE,  MATT ALL IS 

VALVE,  CHECK 

VALVE,  GLOBE 

VALVE,  SAFETY  RELIEF 

VOLTMETER 

WASHER, FLAT 

UAVEGUIDE  ASSEMBLY 


sties  Search  System  you  will 
if  you  know  the  INC. 

lable  .for  search  as  of  0  1/06  BE. 


INC 

fiig 

02124 

A052BO 

00223 

AO52O0 

00m  C< 

A04BB0 

001  Bm 

A05200 

00  7  m  C 

AOOCev) 

00637 

pooeta 

23:4  36 

A056AO 

00777 

A028A0 

21  353 

T222-D 

22207 

P004AO 

2lE7? 

A00--S0 

024e~ 

P04£Bi3 

02-4  65 

AO-.fcEO 

024  9e 

A0-EE3 

1E443 

A2!0m« 

12222 

AC22A0 

002C5 

A072A0 

99 
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